
























process of EA  (environmental  impact assessment  (EIA)) and SEA,  then  the current Chinese 





situation of SEA application  in  this area. Conclusions were made  to  clearly describe  those 
deficiencies  existing  in  the  current  administration  system,  legal  system  and  application 
framework  and  actual practices of  SEA  application  in China.  In  the  light of  improving  the 
quality  of  SEA  application  in  provincial  level  expressway  infrastructure  development 
programme  in  China,  an  SEA  application  framework  and  indicator  system which  address 
these  drawing  on  advanced  experiences  and  principles  of  good  SEA  application  from 
European countries,  is proposed and tested through evaluation by experts. The thesis also 









provided comments on outputs  from  the  research. Special  thanks are also due  to  family and 
friends,  in particular Mum and Dad, without  their  supports and encouragements  I  could not 
finish this research. Special thanks are also to Mr. Sun Xue‐Jun, Mrs. Xu Fang and Miss. Chen 
Lin  for all  their  supports done  to me during  the course of  this  research. Finally, very  special 
thanks  go  to  my  supervisor  Mr.  William  R.  Sheate  for  all  his  help,  advice,  support  and 
encouragement. 
 































































































































































































































































List of Figures and Tables 
 

























Imperial College, London  Zhou, Kaiyi ∙ 2009 
16 









List of Figures and Tables 
17 
 






























































































































































Chapter 1 Introduction 
1.1. The background of the study 
In  order  to  tackle  increasingly  serious  environmental  problems  and  maintain  a  secure  natural 
environment  for  economic  and  social  development,  the  Chinese  central  government  has  made 
strategic  level  plans  subject  to  environmental  impact  assessment  (EIA)  (Chapter  2  of  the  Law  of 
People’s Republic of China on Environmental Impact Assessment (the EIA Law) is exclusively for EIA 
for  plans,  or  strategic  environmental  assessment  (SEA))  (Standing  Committee  of  the  National 
People’s Congress (SCNPC), 2002), previously EIA had been used for construction projects (CPs) only 
since  the  mechanism  of  environmental  assessment  was  initiated  in  China  in  the  1970s.  The 
Resolution  of  the  State  Council  on  Implementing  Scientific  Outlook  on  Development  and 
Strengthening  Environmental  Protection  (State  Council,  2005)  further  reinforces  applying  SEA  to 
strategic plans as one of  the major environmental protection approaches  to  tackle environmental 
problems, implement the scientific outlook on development, 1 build a harmonious society, 2 and then 
ultimately  achieve  sustainable development. According  to China’s  Environmental Protection  (State 
Council, 2006), since the EIA Law came into force in 2003 SEA has been applied to various plans, for 
instance urban development plan of Dalian city and Wuhan city, and development plans of five river 
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Generally  speaking,  SEA  is  evolved  from  EIA which was  developed  in  the  late  1960s,  but  SEA  is 
developed  to  tackle  those  shortcomings  associated with  project  level  EIA, namely  “a  tendency  to 
react to, rather than anticipate, development proposals; the narrow scope of  information requested 
for the assessment and the limited scope of the alternatives and mitigation measures considered; the 
failure to consider cumulative  impacts; the  limited  influence of the assessment results over the final 
decision;  the  excessive  rigidity  of  the  process  and  its  typically  compressed  timescale,  which  also 




Environmental  Assessments  (EAs,  including  SEA  and  EIA)  has  been  developed  (Noble  and  Storey, 
2001). According  to  the  theory, SEA  is designed  to  focus on strategic  level development proposals 
(higher  tier)  namely  policies,  plans  and  programmes  (PPPs)  which  are  likely  to  have  significant 
environmental effects; and EIA is to deal with project level development proposals (lower tier). But in 
real  practice,  not  all  PPPs  are  subject  to  SEA  application  due  to  different  legal  requirements,  for 
instance,  the  EU  Directive  2001/42/EC  (or  so‐called  EU  SEA  Directive)  only  requires  plans  and 
programmes to be subject to SEA; but in Canada, in addition to plans and programmes, policies are 
also  subject  to  SEA.  Also  due  to  the  fact  that  SEA  deals  with  strategic  proposals,  it  should  be 
integrated  into planning process much earlier than EIA should be. Here earlier  integration not only 
means SEA must be integrated into a solid strategic action planning process from the very beginning 
from  the angle of  time  (e.g. SEA  for Chinese provincial  level expressway  infrastructure programme 
should engage  into  the planning process at  the stage of Pre‐Feasibility Study); but also means SEA 
should  be  carried  out  for  higher  level  strategic  actions  from  the  angle  of  planning  and  decision‐
making hierarchy (e.g. policy). 






• SEA  allows  for  a  wider  consideration  of  impacts,  including  cumulative  impacts  and 
alternatives which are difficult to consider at the project level; 













After reviewing the  following  literatures – Hales  (2000), EC  (2001a), ODPM  (2003), Therivel  (2004), 
Caratti et al. (2004), DGET (2005), Joao (2005,  in Schmidt et al. 2005), UCECE & RECCEE (2006) and 
OECD  (2006), Morrison‐Saunders  and  Fischer  (2006),  Runhaar  and Driessen  (2007)  and  Partidario 
(2007a), the nine fundamental principles for SEA application are: 
1) Sustainability driven, SEA  should be  conducted  in  the  light of achieving environmentally 
sustainable development; 
2) Early  involvement,  SEA  should  be  applied  at  the  earliest  stage  of  the  planning  of  a 
proposed strategic action that may influence the environment; 
3) Integration, SEA should be fully integrated into a planning process (form integration); and 
contributions made  by  it must  be  taken  into  account when  a  strategic  action  is  being 
prepared  and  adopted,  and  have  actual  influence  on  the  final  decision‐making  of  the 
programme (content integration); 
4) Flexibility,  SEA  team  and  SEA  procedure  should  be  flexible  to  respond  appropriately  to 
those  various  inputs  from  the  public  and  other  possible  sources,  and  deal  with 
uncertainties; 
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5) Fit for purpose, SEA should be customised according to the characteristics and context of a 
strategic  proposal,  and  only  focus  on  key  environmental  issues  appropriate  for  the 
planning and decision‐making at a specified level; 
6) Decision‐centred,  SEA  team  should  provide  quality  information  and  options  in  an 
appropriate form in order to help and streamline decision‐making; 
7) Wide  participation  and  transparency,  SEA  should  promote  the  public  and  other 
stakeholders to actively participate in decision‐making process, and make the process and 
the outcomes of planning and decision‐making transparent to the public and other parties; 
8) Be  cost  and  time  effective,  SEA  process  and  procedure  should  be  simplified,  and  be 
finished within the set timeframe and budget, and 
9) Accountability, SEA should really  improve the environmental performance of a proposed 
strategic  proposal  being  assessed  by minimising  negative  impacts  as well  as  optimising 
positive ones. 
Among  these  nine  key  principles,  accountability,  transparency  and  participatory  and  early 
involvement are the three fundamental principles of SEA application which are widely recognised by 
scholars and practitioners of SEA (e.g. Therivel, 2004; Partidario, 2007). 
Despite  those  key  principles,  there  is  no  universal  approach  to  SEA,  but  SEA  scholars  have  a 
consensus  that effective SEA approaches have  to be adapted  to a  specific  context  (political,  legal, 


















Lawrence  (1997) argues  that  the quality and  the effectiveness of an EA activity have  two different 






of  proposals  emerging  from  the  process,  compliance  with  regulations  and  commitments,  and 
maintenances of environmental quality. Indirect outcomes may be assessed in terms of contributions 
to  environmental  management  principles,  administrative  structures  and  cultures,  research  and 
science in a more general sense, and to the state of the art in EIA practice.” (Thissen, 2000 page 115) 
The  theory behind  this argument  is  that actually  in  the  real world, decision‐making  is not actually 
rational‐based (cf. Thissen, 2000; Owens et al., 2004; Persson and Nilsson, 2007; Bina, 2008), which 
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After the concept of SEA was first introduced in 1989, SEA has been gradually developing around the 
world  and  has  been  used  extensively  in  some  jurisdictions  (Therivel  and  Partidario,  1996; 
Stinchcombe and Gibson, 2001; Dalal‐Clayton and Sadler, 2005). According to State Council (2006), 
after  the  Chinese  EIA  Law was  enacted  in  2003,  till  2006  SEA  has  been  successfully  applied  to  a 
number of river basin and municipal development plans in China.  
1.2.2. The current Chinese EA system 
The  current  Chinese  EA  system  is  founded  by  two  national  level  laws  and  one  State  Council’s 
resolution, namely: 
• the Law of People’s Republic of China on Environmental Protection (SCNPC, 1989), 





series  of  supportive  legislation  and  guidelines  released  by  the  Chinese  central  environmental 
protection  (EP)  authority  (the  State  Environmental  Protection  Agency  (SEPA))  individually  and/or 




commissions  and  ministries  of  the  State  Council  (departmental  EP  institutions)  also  have 
responsibility  for  supervising  EIA  application  in  their  own  sectors.  Two major mechanisms  of  the 
current environmental assessment (EA, including EIA and SEA) are: 
• the environmental  impact assessment  license system (EIALS), only those organisations that 
have been granted an EIA  license have  the  right  to carry out EAs  in specified  fields and at 
specified levels, and 
• the category management system, the category management system for SEA application is 
established  by  the Detailed  Scope  of  Plans  that Need  to  Formulate  Environmental  Impact 
Report  (on  trial)  and  the  Detailed  Scope  of  Plans  that  Need  to  Formulate  Environmental 
Impact Article or Explanatory Notes (on trial) (Huanfa 2004 № 98) released by SEPA in 2004. 
Only those plans that government whose administrative level is municipal with district(s) and 







sector  in  China. 4 Accounting  the  SEA  cases  listed  State  Council  (2006),  SEA  as  an  approach  to 






environmental assessment  initiated  in  the United State  in 1960s. Here,  three major  issues on SEA 
theory and practice with arguments are briefly described. 
1.3.1. The role of SEA 
Among  those  arguments,  Bina  (2007)  argues  that  actually  there  is  no  role  for  SEA  in  effectively 





589) regards the  linearity  implicit  in tiering “to be at odds with reality”. But  in practice, hierarchical 
tier of planning and decision‐making do exist, for instance Fischer (2000) identifies that tier is found 
in assessment tasks for transport PPPs, also a similar administrative tier is found in energy sector in 
Abaza et al.  (2004). Furthermore,  the  findings based on  this Ph.D.  study  suggest,  in  the  transport 
planning  field  in China, a  solid  linear hierarchical  tier of planning and decision‐making direct  from 
central  to  local government exists  (see Section 8.2.2). Hence,  the arguments made by Bina  (2007) 















public,  and  big  scale  and  more  complex  environmental  issues,  therefore  the  limited  ability  to 
adequately consider wide scale factors associated with project level EIA is recognized as a weakness 
(Dalal‐Clayton  and  Sadler,  2005). Hence,  naturally  there  is  an  argument  that  SEA  should  shift  its 
purpose from the biophysical environment to sustainability (Gibson, 2000; IAIA, 2002; Dalal‐Clayton 
and Sadler, 2005). However, on  the contrary due  to  the  fact advocated by Morrison‐Saunders and 
Fischer (2006) that actually considering social and economic aspects on a par with the environment 
in  impact assessment process would ultimately  favour  trade‐offs  towards  socio‐economic benefits 
and  cause  adverse  environmental  impacts,  plus  some  problems  with  sustainability  assessment 
discovered by the two authors (e.g. insufficiently defined social and economic objectives, unavailable 
resources  to  devote  integrated  impact  assessment,  social  and  economic  assessment may  overlap 
with  other  similar  assessments), Morrison‐Saunders  and  Fischer  (2006)  clearly  suggest  that  SEA 
should mainly focus on environmental issue rather than integrating social and economic issues into it 
as Wallington et al.  (2007, page 571)  regard  “actively embracing  its environmental purpose would 






of  institutional  reforms?  In  short,  the  strategy  of  SEA  is  about  what  SEA  should  change,  the 
environmental performance of PPPs being assessed by  it, or the fundamental context  in which  it  is 
being applied.  
In  fact,  the  unclear  strategy  of  SEA  is  a  long  lasting  debatable  topic  among  SEA  scholars  and 
practitioners. Sadler and Verheem (1996, page 27) define SEA as “a systematic process for evaluating 
the environmental consequences of proposed policy, plan or programme initiatives in order to ensure 







Another  interpretation  of  SEA  does  exist,  scholars  in  this  school  regard  SEA  is  a  tool  for  early 
formulation  of  development  policies  and  programmes  –  an  integrated  development  planning  or 




Other  similar definitions  could be  found  from World Bank  (2005, page 2) and Brown and Therivel 
(2000, page 84). Actually this understanding is not new, according to Barlett (1997, page 51 cited in 
Wallington et al. 2007 page 572) the central concern of the architects of the NEPA was with “policy 
and decision  structures and  the development of values as guide  for policy choices”,  therefore “the 
intent of  SEA  is  not  to  foster a narrowly  instrumental  intelligence, but an  integrated political and 
ecological  rationality, directed as much at  the  ends  embraced  as a  society  and  a policy  as at  the 
means  adopted  in  policy  processes.”  At  present,  regarding  SEA  as  a  ‘transformative  strategy’ 
(Wallington  et  al., 2007)  tool  targeting  the way decisions  are made  is becoming  the main  stream 
(Nilsson and Dalkmann, 2001; Kjorven and Lindhjem, 2002; Wallington et al., 2007; Bina, 2007). 
1.4. Two major issues of SEA application 
According  to  the  three  key  principles  of  SEA  application  presented  in  Section  1.2.1.3,  and  the 
advantages of advocating SEA rather EIA assessing strategic  level planning (see Section 1.2.1.2), the 
two major  issues  that must be properly addressed  in SEA application are: how cumulative  impacts 
should be assessed, and how the public should participate in SEA. In this section, basic theories and 
concepts on  these  two  issues are  introduced.  (see Chapter 8  for detailed discussions on these two 
issues) 
1.4.1. Cumulative impact assessment 
Hyder  (1999,  cited  in  Therivel,  2004)  regards  cumulative  impacts  as  impacts  that  result  from 
incremental changes  induced by a strategic action together with other past, present or foreseeable 
actions, three sub‐categories are:  
• Impacts addition  (not  interaction):  the  simple sum of all  the direct  impacts,  that make  the 
consequence (beneficial or adverse) of impacts more significant; 
• Impacts  neutralising:  cumulative  impacts  are  not  always  negative,  sometimes  they 
counteract each and so reduce the overall impacts; 
• Impact interaction (not simple addition): 
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o impacts  interacting with  each other  and  consequently new  impacts  are produced, 
which makes the impacts assessment more complicated and harder to deal with due 
to the existing knowledge gap, and 





resources or human  communities get  close  to  capacity  (ODPM, 2005).  Indirect  (sometimes,  called 
‘secondary’) impacts are impacts that are not a direct result of strategic action, but occur away from 
an original  impact  and/or  as  a  result of  a  complex pathway  (Therivel, 2004).  In  addition  to  those 
above mentioned  cumulative effects, Barrow  (1997,  cited  in Cooper and  Sheate, 2004)  lists other 
types of cumulative effects including ‘surprise effects’ and ‘impacts from feedback process’. 
In  contrast,  Spaling  (1994)  simply  groups  cumulative  effects  into  two  categories:  functional  (time 
crowding,  time  lags)  and  structural  (space  crowding,  cross boundary,  fragmentation),  and  regards 
other  types of cumulative effects  (e.g. compounding,  indirect, etc.) as  indicative of  the manner of 
impact addition. Furthermore, although Peterson et al. (1997) classified four functional pathways of 
cumulative  effects,  they  actually  recognise  only  two  fundamental  types  of  cumulative  effects: 
impacts  interacted and  impacts accumulated.  In conclusion, at present there  is no widely accepted 
definition of cumulative impacts (Cooper and Sheate, 2004; Cooper, 2004). 
The  concept of  cumulative effects  and  the need  for  its  assessment was  integral  to EIA  legislation 
introduced  in  various  countries  in  the  1970s  (Cooper  and  Sheate,  2004),  and  it  is  beneficial  to 
conduct cumulative effects assessment (CEA) at project  level (Baxter et al., 2000). However, due to 
the following concerns (Cooper and Sheate, 2004): 
1) Project  level  CEA  does  not  effectively  address  the  concern  of  gradual  environmental 
degradation from a range of activities and multiple stresses, and the interaction of multiple 
projects, programme and policy decisions (Spaling and Smit, 1993, Fuller and Sadler, 1999); 







4) a  strategic  approach  to  CEA  can  be  more  proactive  in  identifying  and  minimising  the 
potential  for  cumulative effects as  these effects can be addressed earlier  in  the planning 
process. 
Partidario  (1996)  criticises  that project EIA  always  fails  to properly  assess  these  types of  impacts. 




(2004)  suggest  that CEA  should be  considered at  strategic  level and  integrated  into SEA, although 




directives,  treaties  and  national  laws;  and  studies  suggest  public  participation  on  the  one  hand 
ensures  that  the  basic  human  right  of  the  public  and  equity  between  different  communities  are 
protected, on the other hand  local knowledge  is then able to be transferred from the public to SEA 
team,  planner  and  decision‐maker  through  quality  public  participation which  genuinely  facilitates 
SEA; also, there  is a consensus that allowing the public to participate  in SEA, strategic planning and 
decision‐making  increases  the  acceptance,  trust  and  ownership  of  the  decision.  In  conclusion, 
because of the above normative, substantive and instrumental arguments (Stern and Fineberg, 1996) 
public participation is an essential task in SEA application. 
The  preamble  of  the  Aarhus  Convention  connects  the  concepts  of  ‘adequate  protection  of  the 
environment’ and ‘enjoyment of basic human right’ together, and regards they are tightly linked. To 
actively and effectively protect environmental rights then ultimately to protect human rights, citizens 
must have access  to environmental  information,  to be entitled  to participate  in SEAs  for  strategic 
planning  and  have  access  to  justice  in  environmental  matters  (UN,  2000).  Therefore,  from  the 
perspective  of  protecting  basic  human  rights,  the  public  must  be  allowed  to  access  relevant 
information  and  participate  in  strategic  planning,  and  SEA  is  a  good  approach  to  fulfil  this 
requirement  as  Therivel  (2004,  page  17)  argues  “in  theory,  SEA  facilitates  public  participation  in 
strategic decision‐making.” Also, the preamble of the Aarhus Convention recognises that sustainable 
and  environmentally  sound  development  only  depends  on  governmental  decision making  which 
takes both environmental considerations, and comments and opinions from the public into account 
(UN,  2000).  Without  doubt,  equity  which  is  “a  key  cross‐cutting  component  of  sustainability” 
(Therivel, 2004 page 89) and has an  intrinsic connection with environmental sustainability (George, 
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1999) is also emphasised and protected by allowing the public to have a say in planning and decision‐
making  through SEA as Stinchcombe and Gibson  (2001) claim “expanding the public’s role  in policy 
making  through  SEA  can promote  fundamental  justice  concerns and basic  sustainability goals.”  In 
conclusion,  because  “public  participation  is  a  key  principle  of  sustainable  development”  (Therivel, 
2004 page 71), the Aarhus Convention believes without allowing the public to participate in SEA then 
decision‐making,  the  sustainability  and  environmental  soundness  of  development  cannot  be 
guaranteed. 
Bell  and McGillivray  (2000,  page  347)  argue  that  SEA  is  just  “an  information‐gathering  exercise 
carried  out  by  developer  and  other  bodies.”  Through  effective  public  participation,  SEA  is  able  to 





knowledge,  and  “this  knowledge  of  any  community  has  evolved  over  a  period  of  time  from  the 
interaction of  the people’s cultural values and social organisation with  the physical environment  in 
which they dwell.” Figure 1‐1 clearly illustrates the source and channels that local knowledge comes 
from. This figure includes the environment as one of EA participants that conventional EA participant 
models  (e.g. Therivel et al., 1992; Glasson et al., 1999) do not  include. Generally,  the environment 
always changes  to  respond  those effects  it sustains and shows  its current status  to all  the  rest EA 
participants  (competent  authorities,  developer/planner  and  consultant  and  the  public).  But  only 
those local public who have the direct interests (living and producing) with the environment they live 
upon  have  convenient  conditions  and  clear  intention  to  observe  the  changes  of  the  local 
environment  (Zhou,  2006).  In  other  words,  those  local  public  have  been  ‘monitoring’  the  local 
environment for years. Long‐time ‘monitoring’ and its outcome ‘local knowledge’ make the public a 




the environment  from  the public,  SEA  team  is able  to easily  target at  those environmental  issues 
which have  local  interests and understand  the baseline environment more precisely;  therefore  the 
accuracy  of  impact  prediction  and  evaluation  would  be  improved.  In  short,  involving  the  public 
makes SEA application more context‐specific. Furthermore, Wood and Dejeddour (1992) suggest that 








being  assessed  by  SEA will meet  people’s  aspirations  for  the  future  and  do  not  just  respond  to 
today’s problem  (Therivel, 2004), also public participation  is a  time and  resource  saving education 
platform  to  educate not  only  the public but  all participants  about  related  environmental matters 
(Webler  et  al.,  1995).  Hence,  Bina  (2001)  clearly  states  “information  sharing,  consultation  and 
participation  are  all  essential  parts  of  the  SEA  process  and  have  the  greatest  positive  impact  if 
initiated at the earliest stages.” 
In  conclusion,  in  SEA  “the public  can  contribute  to  setting  the  SEA objectives; help  to  ensure  that 
baseline data is comprehensive and that the full range of environmental/sustainability problems are 
understood;  identify  innovative,  sustainable,  and/or  politically  acceptable  alternatives;  choose 
between alternatives; identify mitigation measures; and ensure that strategic action is implemented 
effectively.”  (Therivel,  2004  page  72),  also  public  participation  and  involvement makes  SEA more 
influential (Fischer, 2002). 
1.5. The research aim and the research objects 
The  ultimate  research  aim  is  to  facilitate  SEA  application  to  Chinese  provincial  level 
expressway infrastructure development programme and improve its quality. 
Generally speaking, an SEA application has the following four major parts: the political environment 
of planning  in which  the SEA  is being applied, Framework,  Indicators and Techniques  (Figure 1‐2). 




is  “a  measure,  generally  quantitative,  that  can  be  used  to  illustrate  and  communicate  complex 
phenomena simply,  including  trends and progress over  time”  (EEA, 2005 page 7),  indicator set  is a 





should  be  done  for  all  these  four  parts  of  SEA.  But  in  this  Ph.D.  research,  only  SEA  application 




of  political  ideology  and  power  distribution,  which  are  not  this  research  even  other 
researches could clearly and easily address, and 
2) although those technical methods employed to predict and assess environmental  impacts 
have  directly  influences  on  the  quality  of  an  SEA,  however  it  relates  to many  scientific 
issues,  and  at  Ph.D.  research  level  one  study  could  only  focus  one  particular  subject  in 




Therefore developing a properly  tailored SEA application  framework  including detailed application 
procedure, process, principles and other solid and strict requirements which could be used to carry 
out a quality SEA to PLEI programme is the first research task. Noble (2003) argues the quality of an 
SEA  process  has  significant  influence  on  its  effectiveness,  despite  SEA  has  been  advanced 
considerably  in  recent years  it process  is  still  far  from being perfect. Hence,  there  is a  reasonable 
concern that although China has now established its SEA system, but due to its very short history of 
SEA application and  lack of  relevant experiences  (Bina, 2008),  the  current  system might not have 
those  elements  that  quality  SEA  application  needs.  This  research  aim  directly  targets  the  current 
barriers  that  hinder  applying  SEA  in  China.  The  fundamental  one  is  that  at  present  there  is  no 
specified  guideline  for  applying  SEA  to  strategic  level  expressway  infrastructure  development 





performance  of  strategic  level  expressway  infrastructure  development  proposals  in  the  current 
context of  road  transport dominating  transport development  in China  is  crucial  to  implement  the 
scientific outlook on development, build a harmonious society and achieve sustainable development. 
The reason of emphasising this developed framework is tailored is because assessment process and 
principles  do  not  have  strong  relationship with  the  projected  impacts  on  various  environmental 
conditions (Carrasco et al., 2006), however on the contrary according to Kornov and Thissen (2000), 
Carratti et al. (2004), Nitz and Brown (2001), Sheate et al. (2001), Nilsson and Dalkmann (2001), IAIA 






In  practice,  merely  developing  an  SEA  application  framework,  which  is  full  of  theoretical  and 
procedural  issues  and  theoretically  solve  the  question  of  how  to  run  an  SEA  from  the  angle  of 
procedure, or in other words the form of SEA application, does not meet the genuine requirements 




of  PLEI  programme  SEA  and  solve  the  question  of what  an  SEA  should  assess, makes  SEA more 








stages  and  the  rationale  for  their  selections).  Chapters  3  –  5  present  the  outcomes  of  literature 
review  and more  importantly  depict  the  context  (theoretical  as well  as  physical  context)  of  the 
research. In Chapter 3 various environmental impacts associated with road transport and the current 
situation of road  transport development  (infrastructure and service)  in China are briefly described. 
Chapter 4 is devoted to the evolution of EA in China by introducing those released EA relevant laws, 
legislation, regulations, as well as reforms and changes that have happened to the Chinese public EP 
authorities  at  all  levels;  also  in  this  chapter,  a  brief  review  of  SEA  application  in  China  from  the 
perspective of legal requirements and theory is made. To properly understand how good the current 
Chinese  SEA  system  is,  a  series of  comparative  analyses on  legal provisions between  the UK,  the 
Canadian and  the Chinese SEA  systems were conducted, Chapter 5  ‘Comparative analyses of  legal 
requirements in different SEA systems’ presents this study in detail. A comprehensive understanding 
of the quality of an SEA system cannot, however rely only on analysing  its  legal clauses, hence two 
SEA  cases and one EIA  case  for expressway  infrastructure development actions at provincial  level 
were scrutinized and evaluated by using SEA and EIA review criteria to really understand practically 




Chinese  SEA  system  and  actual  SEA  practices  are made,  also  potential  solutions  which  are  the 
foundation of the development of the framework are described. Chapter 9 and Chapter 10 document 
the  outcomes  of  the  entire  Ph.D.  researches.  In  Chapter  10,  the  newly  developed  indicator  set 
(twenty‐eight  in  total)  and  the  criteria  justifying  their  suitability  are  presented.  Chapter  10  is  a 
completely standalone chapter, 6 in which a comprehensive application framework with an indicator 
system for PLEI programme SEA is presented. Chapter 11, the final chapter of the thesis documents 










indicator  system.  The  chapter  begins,  however,  with  a  brief  introduction  to  quantitative  and 
qualitative  research  and  the  rationale  for  adopting  a  qualitative  research  approach.  The  research 
questions are then set out including the overall ‘grand tour’ question and the six more specific sub‐
questions. The six‐stage research methodology is then described and presented in a table. Each stage 
is  detailed  including  the  research methods  employed,  the  rationale  for  selecting  them  and  any 
particular  issues  associated  with  them.  In  developing  the  methodology,  the  research  methods 
advocated by Yin (2001), Flick (1998) and Creswell (1994) were carefully referenced. 
2.2. A quantitative or qualitative research paradigm 
Once  the  focus  of  a  research  project  has  been  determined,  the  next  step  is  to  select  an  overall 
research paradigm and then, within the paradigm, specify the research methods to be used (Creswell, 
1994).  Two  alternative  paradigms  are  widely  discussed  in  the  literature:  the  quantitative  and 
qualitative paradigms, both of which are based on a number of key assumptions  (Creswell, 1994). 
These  relate  to  what  is  ‘real’  in  the  context  of  the  research  (the  ontological  assumption);  the 
relationship of the researcher to that being researched (the epistemological assumption); the role of 
values  in  the  research  (the  axiological  assumption);  the  language  of  the  research  (the  rhetorical 
assumption); and research process used (the methodological assumptions). The differences between 
the quantitative and qualitative paradigms in relation to these assumptions are detailed in Table 2‐1. 
The  qualitative  paradigm  was  adopted  as  the  main  research  method  after  carefully 





was  the  research on  the  current  situation of  road  transport development  in China  still adopted a 
quantitative research method (data analysis) due to the nature of the research object. 
   































































































Of the criteria  listed  in Table 2‐2 perhaps the most significant  in the context of this research  is the 









‘training and experience of  the  researcher’,  the  research mainly  requires  the  researcher has good 






found  by Morse  (1991  cited  in  Creswell,  1994)  clearly  suggest  that  selecting  qualitative  research 
paradigm was absolutely right. 
2.3. The research questions 
According  to Creswell  (1994), one  typically  finds  research questions, not objectives or hypotheses, 
written  into qualitative  studies and  these assume  two  forms: a grand  tour question  followed by a 
series of sub‐questions. The grand tour question  is a statement of the question being studied  in  its 
most  general  form.  In  this  Ph.D.  research,  the  grand  tour  question  is: How  to  facilitate  SEA 
application  to  Chinese  provincial  level  expressway  infrastructure  development 




















































































































































































































































































































































































































Q.1.1.  What  are  the  general  environmental  and  social  impacts 









































Creswell  (1994) emphasises  that while  the  research questions  in a quantitative study  remain  fixed 
throughout,  the  research  questions  in  a  qualitative  study  are  often  under  continual  review  and 
reformulation.  In  this Ph.D.  study,  although  the precise wording of  the  sub‐questions was  always 
changing, but the overall intention of the research has been identified at the very early stage of the 
study and  is clearly reflected  in the grand‐tour research question. It  is  important to emphasise that 
from  the  outset  the  research  questions  focused  primarily  on  the  procedural  and methodological 
aspects of SEA and SEA application and not, at  least explicitly, on the  institutional context  in which 
















The  research methodology  is  presented  in  Table  2‐4,  and  each  stage  is  further  detailed  in  the 
sections that follow (Section 2.5.1 – 2.5.6). During the course of the study, contrast to the very clearly 
research aim, the issue of what research methods would be needed was constantly under discussion, 
and  finally  identified  in  Stage  4.  This  is  consistent with  the  fact  that  in  qualitative  research  the 
research design emerges during the course of the research (Creswell, 1994). 
   





































































































Whereas quantitative  studies  rely on  the  relevant  literature  to provide direction  for  the  research 
questions  or  hypotheses,  qualitative  studies  typically  use  the  relevant  literature  to  ‘frame’  the 
research problem  (i.e. establish  the context)  (Creswell, 1994).  Indeed, one of  the chief  reasons  for 
conducting a qualitative study is that the study is exploratory – not much has been written about the 
topic or population being  studied, and  the  researcher  seeks  to  listen  to  informants and  to build a 
picture based on their ideas (Creswell, 1994). This is exactly this Ph.D. research was experiencing. SEA 
application,  in particularly SEA application  for road  transport planning was and still  is a new  thing. 
Marczyk et al. (2005, page 33) claim “the primary purpose of a literature review is to help researchers 
become familiar with the work that has already been conducted in their selected topic areas.” Hence, 
adopting  literature  review as  the major  research method at  this very early  stage mainly aimed at 
knowing  well  relevant  literature,  properly  framing  out  the  research  problem,  and  then  clearly 
identifying research objects. 
It  should  be  noted,  however,  that  ‘framing’  any  research  project  is  clearly  contingent  on  the 
availability of relevant  literature  (Marczyk et al., 2005). While a significant amount of material was 
available  for  certain  relevant  topics  (e.g.  materials  help  facilitating  SEA  application  in  western 
countries), efforts were made to ensure full spectrum materials were carefully reviewed; for others 
there was  little or no published material available, e.g. SEA application  in China  (a consequence of 
the  time  lag  between  the  advent  of  a  new  phenomenon  and  the  publication  of  academic 
commentary on because  the  very  fact  that  SEA application  in China was, and  still  is a new  thing, 
academic discussion and research are still at  the early stage,  therefore  there  is almost no relevant 
research  outcome  in  this  field),  efforts were made  to  review  the  official materials  such  as  laws, 
legislation and regulations, reports released by the Chinese central government and its EP authority, 
and  news  reports  (e.g.  materials  about  the  2005  EA  Storm)  rather  than  academic  literatures. 
Literature  review was  not  carried  out  at  a  discrete  point  in  time  but was,  instead,  ongoing  and 
elaborated on throughout the research period, as Figure 2‐1 at the end of this chapter illustrates. 
Although  there was  no  formal  output  from  the  literature  review  at  the  first  stage,  but  through 
reviewing  numerous  relevant  literatures,  the  basic  structure  of  the  proposed  SEA  application 
framework was worked out as well as the efforts that should be made  in the rest study period was 
clearly understood. 
An  academic  paper was  finished  to  depict  the  current  situation  of  EIA  application  in  China  after 
analysing the Environmental Assessment Storm (the SEPA’s major crackdown on the enforcement of 
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materials  reviewed  included almost all Chinese  laws,  legislation,  regulations and other documents 
relating  to  EA  released  by  the  Chinese  central  government,  the  central  EP  authority  and  other 






• the  requirements of SEA application according  to  the current  legislation and  regulations  (the 
findings of the above researches are documented in Chapter 4 and Appendix B). 
2.5.2.1. Structured questionnaire 
Since  merely  relying  on  widely  reviewing  literatures  does  not  bring  a  complete  picture  of  the 
research object as desired, at this stage a questionnaire study was conducted from July to September 
2006. The questionnaire was drafted  in April 2006  in order to find out  ‘Currently how SEA  is being 
applied  in road transport planning  in China?’ – such as the application process, personnel, funding, 
the relationship between SEA and strategic planning, etc. The reasons behind adopting a structured 
questionnaire as one of  research methods at  this  stage were:  first, a structured questionnaire  is a 
time efficient research method (Bechhofer and Paterson, 2000). Also, the research at this stage was 
to comprehensively understand SEA application for provincial level road transport planning in China, 
and  since  some  questions  involve  complex  issue,  therefore  respondents  need  time  to  consider 
before  trying answering  the questions. Apparently  it was more  fruitful  to package  these questions 
into  a  questionnaire  and  leave  enough  time  to  informants  than  making  short  interviews.  The 
questions  in  the  questionnaire  mainly  relate  to  practical  issues.  The  main  characteristic  of  the 
questionnaire was that it needs the respondents to answer each question in detail rather than simple 
Yes or No. The advantage was that with the answers, a detailed and comprehensive picture of SEA 






SEA  for Expressway Network Plan of Hunan Province) held  in Changsha,  the  capital  city of Hunan 









At  present  in  China  experts  in  SEA  are  rare; 8 and  they  are  based  in  different  cities,  hence  the 





• confirm the findings from these studies  if  it was necessary,  in particular questions on some 
issues where relevant EA  legislation does not provide solid  legal requirements, therefore  in 
practice different interpretations exist. One typical example is ‘Who has the right to conduct 
SEA?’ which is an issue still under debate, especially for those lower level plan SEAs. 
May  (1997)  argues  semi‐structured  interview  and  unstructured  interview  generate  a  situation  in 
which  the  respondent  is  encouraged  to  answer  questions which  are  normally  specified,  but  the 
interviewer is able to seek clarification and elaboration on the answers given to particular questions 
and  thus  enters  into  dialogue with  the  interviewee, which  is  very  suitable  to  the  nature  of  the 
questions  asked  to  interviewees  in  this  research.  Semi‐structured/unstructured  interview  as  a 
research method was used through the entire research process, with the major types being face to 
face  interview when  the  researcher was  attending national  conference, or phone  calls  and  Skype 
calls when the researcher was in London. The people who were interviewed during the course of the 
research were experts, officials and scholars the researcher knew through attending the two national 
SEA  conferences  and  the  SEA  review  conference.  The  selection  of  experts  to  answer  the 
questionnaire  and  to  be  interviewed  reflected  Creswell's  argument  that  the  idea  of  qualitative 
research  is  to purposefully  select  the  informants  (or documents or  visual materials)  that will best 
                                                            
8 the Reviewer № 5 of the Draft SEA application framework has the same argument, please see Appendix H. 
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answer the research question (Creswell, 1994). No attempt was therefore made to select informants 
randomly. The  findings through semi‐structured/unstructured  interviews are presented  in different 



























the proposed SEA application  framework, and  it also  identified  the  reforms needed  if  the Chinese 





To answer  the research question Q.3.1  ‘Currently, how  is EA applied  to provincial  level expressway 
infrastructure development proposals?’ Case study approach was adopted as the research strategy. 
Yin (2001, page 9) claims “when a ‘how’ or ‘why’ question is being asked about a contemporary set of 
events,  over  which  the  investigator  has  little  or  no  control,  case  study  should  be  chosen  as  the 
research strategy.” This study completely meets the above conditions for case study adoption. First, 
the research question  is  'HOW’ – one of  the  two  types of research questions  for which case study 
should be adopted; second, the researcher had absolutely no control to the research object; third, 
the research object of this research is absolutely a contemporary event, in China SEA application only 
started  after  the  EIA  Law  came  into  effect  in  2003.  The  case  study  units,  study  proposition,  the 
detailed  case  study design,  the  criteria  for  interpreting  the  findings, and other  relevant  issues are 
described in sections 6.2 and 7.2. Every claim documented in the case study reports are supported by 
original  finding(s)  directly  from  three  EA  reports;  also  Sections  6.3.4  and  7.3.4  document  the 
comments helping understanding the studies’ results. 
The outcomes of the SEA case studies are documented  in chapters 6 and 7, with the results of the 
questionnaire  study  and  the  findings  from  the  literature  review,  the  conclusions  on  the  current 
situation of the Chinese SEA system and actual SEA practice are drawn and presented in Chapter 8. 
2.5.3.2. Quantitative data analysis 




• Q.1.2 What  are  the  specific  environmental  impacts  caused  by  expressway  infrastructure 
construction and service on the environment and society? 
a quantitative data analysis was conducted. 
Through reviewing relevant policies,  it was clear  the Chinese central government had decided  that 
road  transport  would  be  the  primary  transport  mode  to  meet  the  significantly  increasing 
transportation  demands  caused  by  rapid  economic  expansion.  The  quantitative  data  analysis was 











answered Q.1.1  and Q.1.2,  are documented  in Chapter 3  and  section 9.4,  and provide  the major 
materials for the study of developing a proper indicator system conducted in Stage 5. 
2.5.4. Stage 4: Sep. 07 – Dec. 07 
The  major  outcome  of  this  stage  was  the  draft  SEA  application  framework  which  was  revised 
according  to  the  research  outcomes  from  previous  stages,  especially  from  Stage  3  (the  major 




At  this  stage,  two  tasks  had  been  accomplished.  The  first  one  was  the  draft  SEA  application 
framework which was  further  revised  in  particularly  based  on  new materials  collected when  the 
researcher  attended  the  2nd  national  SEA  conference  in  Dec.  2007.  The  further  revised  SEA 
application framework named ‘Strategic Environmental Assessment & Its Application Framework for 





adopted  literature  review  as  the  research method,  the  literatures  reviewed  including  European 
Environment  Agency  (EEA)  Transport  and  Environment  Reporting  Mechanism  (TERM)  series, 







made  by  experts,  to  and  conclusions,  and  to  finalise  the  thesis.  The  final  version  of  the  SEA 
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application  framework with an  indicator system  is presented  in Chapter 10 named  ‘An Application 
framework for PLEI programme SEA with indicator system’. 
The entire work process of the Ph.D. research is illustrated in Figure 2‐1. 















Chapter 3 Road transport, its 
environmental impacts and its 






resources,  in particular  road  transport.”  (Whitelegg and Haq, 2003a) and  is  involved  in every good 
and service produced in the economy (Greene et al., 1997) 





which was 54.1 per  cent of  total  consumption of petroleum of  the UK  (the Royal Commission on 
Environmental  Pollution  (RCEP),  1995).  In  this,  road  transport  accounted  for  80.3  per  cent  of 
petroleum products consumed by the whole transport sector (RCEP, 1995). In 2006, the volume of all 
petroleum  used  by  transport  reached  53.19  million  tonnes,  accounted  for  66  per  cent  of  all 
petroleum consumed by the entire society,  in which road transport consumed 38.15 million tonnes 





the  manufacture  of  the  vehicle  fleet,  the  maintenance  and  disposal  of  vehicles  and  of  the 
installations,  etc.  therefore,  in  its  18th  report,  the  RCEP  concluded  “modern  transport  is  powered 
predominantly by  combustion of  fossil  fuels  in  the  form of petroleum products.”  (RCEP, 1995).  IEA 
(2001) pointed out  that over  the next  two decades, most of  the growth  in  the demand  for oil will 
come  from  the  transport  sector, where  high  rates  of  growth  are  expected  and  the  potential  for 
replacing oil with another fuel is limited. 
This  trend of  intensive energy  consumption  is  still  increasing  steadily. From 1992  to 1999, energy 
consumption  of  the  transport  sector  in  the  EU  increased  around  17  per  cent.  Compared  with 
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developed  countries,  those  developing  countries,  for  example,  the  Accession  Countries  (AC)‐13 
countries, between  1992  and  1999,  their  transport  energy  consumption  increased  around  22 per 



















congested  streets,  traffic  can  be  responsible  for  80‐90  per  cent  of  these  pollutants.” According  to 
National Statistic (2008) in the UK in 2005, road transport contributed 93.7 per cent of CO, 80.3 per 
cent of NOx, and 82.4 per cent of PM10 emitted from the entire transport industry (Table 3‐1). 






Data  on  health  effects  of  exposure  to  air  pollution  in  developing  countries  paint  a more  serious 
picture  (Whitelegg and Haq, 2003). On a global  scale, an estimated 200,000‐570,000 deaths occur 
each  year  due  to  outdoor  air  pollution,  which  represents  0.1‐1.1  per  cent  of  annual  deaths 
(WHO,1997). Therefore, in the light of the facts, WHO (1997) regards more lives lost as a result of air 
pollution  caused  by  traffic  (compared with  RTAs). More  significantly,  according  to  the  researches 
done by Jakob et al.(2006), Litman (2002), Maddison et al. (1996) and Maibach et al. (2001), the costs 
caused by air pollution is regarded as completely external, which means it is the whole society paying 
for  the  lost.  This  fact  suggests  from  the  perspective  of  economy,  the  community  affected  by  air 
pollution feels more pain than affected by other impacts. 
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by  GHGs  is  the  “single most  important  long  term  issue  that  the  planet  faces”  (the  International 
Climate Change Taskforce, 2005) 






per  cent  came  from  road  transport,  road  transport accounted  for 92.9 per  cent of  total domestic 
transport‐related CO2 emissions (National Statistic, 2008). In the EU, GHGs emissions from transport 
increased  in EEA member  countries by more  than 32 % between 1990 and 2004  (EEA, 2006). UPI 
(1995) has predicted  that  the  fuel used  for  cars will  increase  from 650 million  tonnes  in  the mid‐
1990s  to 1.3 billion  tonnes  in 2030.  The  total  amount of GHGs  emission  from  this 2030  car  fleet 
(trucks and aircrafts are excluded) is 10 billion tonnes of carbon dioxide equivalent (UPI, 1995). 
More  GHGs  in  atmosphere  means  higher  temperature,  of  the  20  hottest  years  on  record,  19 
occurred  in  the 1980s or  later. According  to NASA  scientist, 2005 was one of  the hottest years  in 
more than a century. Also according to the UK Meteorological Office and the University of East Anglia, 
the year 2001 has been proved to be the second warmest year worldwide since records began in the 
min‐19th century  (Tiempo, 2002). Road  transport has  responsibility  to  this  significant  temperature 
changes. 
3.1.4. Road traffic accidents (RATs) 
Transport  user’s  prime  concern  is  road  safety, which  they  feel  is  constantly  under  threat. Of  all 
modes of transport, transport by road is the most dangerous and the most costly in terms of human 
lives (EC, 2001b).  In 2004, a report made by the Department for Transport (DfT, 2004) says: [in the 











Statistic,  2008).  In  1999,  road  accidents  claimed more  than  41,000 deaths  in  the  EU  (EEA,  2002). 
According to statistics made by Whitelegg and Haq (2003a), one person in three will be injured in an 
accident at some point in their lives. 
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The  directly measurable  cost  of  road  accidents  is  of  the  order  of  EUR  45  billion.  Indirect  costs 
(including physical and psychological damage suffered by the victims and their families) are three to 




infrastructures occupy substantial areas of  land. Road  is the biggest  land consumer  in the EU (EEA, 
2002). In 1998 road and rail claimed 1.3 per cent of total surface area in the EU (EEA, 2002). In broad 





road  transport,  has  direct  land  requirements,  it  is  also  an  important  factor  in  the  evolution  of 
settlements,  which  shapes  the  development  patterns,  then  road  transport  has  indirect  further 
influence on land requirements. Travel behaviour shaped by land use pattern and effects on habitats 
and  landscapes  caused  by  land  loss,  both  of  them  have  significant  impacts  on  sustainable 
development. 
3.1.5.1. Direct land take 
Road  infrastructures  are  built on  the  ground,  and  so directly  they  consume  lands.  The  increasing 
length of  roads, particularly motorways, and  the development of other  roads show  that more and 









developments  induced by  road  infrastructures also have  land  requirements. Provision of  transport 
facilities  leads to new development pressures, especially  for new roads around urban areas, which 
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Therivel  (2004)  indicates equity  is a key  cross‐cutting  component of  sustainability. Equity  includes 
both  intra‐generational  (between groups of people who are currently alive) and  inter‐generational 
(between today’s generations and future ones). Therivel (2004) further argues the concept of equity 
brings  together  environmental  (future  generations  enjoying  the  same  environmental  benefits  as 
current ones) and economic (improved access and skills, reduced dependence, etc.) as well as social 
issues. Equity implies that no group should be affected unfairly, particularly by cumulative impacts. 
At  present,  big  scale  road  transport  infrastructure  constructions  are  artificially  creating  inequity 
between inter‐generations and intra‐generations (Lucas and Simpson, 2000; Therivel, 2004). 
Major road infrastructure constructions need governments’ enormous financial investments, most of 
them  are  from  taxes.  Whitelegg  &  Haq  (2003a)  argue  the  growth  in  demand  for  transport 
infrastructure will involve the complete re‐modelling of big cities in developing world, which also will 
involve a very large transfer of resources and investment capital from the poorer groups to the richer 
groups, as  tax dollars are allocated  to major road schemes. For example,  in Kolkata,  India,  funding 
flyovers allocates 90 per cent of transport spending in a given geographical area for the benefit of 5 
per cent of the population of Kolkata who own cars (Whitelegg & Haq, 2003a). 
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Also car dependency frequently means that those at the lower end of the pay scale are required to 








likely  to  walk  or  cycle,  and  without  a  car),  some  of  the  basic  human  rights  (e.g.  transport, 
communication) are deprived, also they have to tend to bear a greater share of external accident risk, 
air pollution, noise costs etc., which makes their life quality become even much poorer. This inequity 




of noise  in the environment. Sargent and Fothergill  (1993) further point out that road traffic  is the 
main source of noise outside more  than 60 per cent of dwellings. Therivel and Breslin  (page 65  in 
Morris and Therivel, 2000) state “noise is a major and growing form of pollution.” 
Noise can interfere with communication, increase stress and annoyance, cause anger at the intrusion 
of privacy,  leading  to  lack of concentration,  irritability, and reduced efficiency. Traffic noise almost 
certainly contributes  to, or aggravates, stress‐related health problems such as high blood pressure 
and minor  psychiatric  illness  (Department  of  the  Environment,  1992;  OECD,  1991;  Therivel  and 
Breslin,  2000), meanwhile  prolonged  exposure  to  high  noise  environment  can  cause  deafness  or 
partial hearing loss, and disturbance of sleep patterns by noise may be another impact effect (Jones, 
1990;  DfT,  1991).  In  some  locations,  property  value  loss  can  also  attribute  to  noise  pollution. 
According to DETR (1997), in just the three years between 1992 and 1995, noise complaints received 
by environmental health officers rose by almost 50 per cent. The RECP (1995) estimates that noise 
from  traffic  alone  costs  £  1.2‐5.4  billion  each  year  in  the  form  of  productivity  losses,  decreased 
property  values,  and  cost  of  abatement measures,  hence  EEA  (2006)  regards  noise  can  lead  to 
substantial social costs in specific cases. 






run‐off  from  roads  and  accidently  leaked  liquids  due  to  seasonal  road  treatments may  contain 




by  linear  transport  infrastructures  to many  smaller  sized and  separated habitats,  then  threatening 
wildlife surviving) to be a major threat to habitats and species populations (EEA, 2002) due to “the 
maintenance of [bio]diversity depends on the continued availability of habitats …” (RECP, 1995 page 
58).  In  fact,  there  is a direct  link between  roads development and  land  fragmentation, EEA  (2002, 
page 23) regards “with infrastructure development in the ACs focusing on road development, there is 
a  risk  that  fragmentation  of  their  territory  will  increase.  Already,  fragmentation  by  transport 





Furthermore,  EEA  (2002)  regards  that  extension  of  infrastructure  network  increases  pressures  on 
designated  nature  conservation  areas which  is one of  the  longest  established  and most  common 
measures  for  the  protection  of  biodiversity.  In  the  EU,  roads  constitute  the  largest  pressure  on 
Ramsar sites, and road developments again pose the greatest risk on important bird areas (IBAs) (EEA, 





1) Roads  are  too  close  to  those water  conservation  sites,  then  those  sites  are  potentially 
affected  by  them.  For  instance,  according  to  EEA  (2002)  52  conservation  sites  (for 
important birds) are under pressure due to roads network expansion, actually 34 out of 52 
sites are in close proximity to waterways. 
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2) Pollutants  and/or  dangerous materials  leaked  accidently  during  road  construction  and 




runoff  during  rainy weather.  Because  “traditionally  roads  have  not  been  regarded  as  a 
major  source  of  pollution  and  surface  water  runoff  has  been  allowed  to  discharge,  of 








human health,  flora,  fauna, biodiversity, soil, climate, air, water,  landscape, natural sites, materials 
assets, cultural heritage and the interaction among these factors. 
In  conclusion,  based  on  the  discussions  in  the  previous  chapters,  in  SEA  for  road  transport 




Global passenger  car production  reached  a  record 40.9 Million  vehicles  in  2000,  and  the number 
keeps  rising up  (Worldwatch  Institute, 2002),  car ownership  increases more  rapidly  in developing 
countries, the number of registered cars in Delhi grew from 1,830,000 in 1990 to 3,300,000 in 1999 
(Japanese  Bank  for  International  Cooperation,  2002),  China  has  determined  to  join  this  trend  of 
mobilising  the whole country by cars  like  the rest of developing countries rather  than  learning  the 
lessons  of  developed  countries which  has  prioritised  railway  as  its  choice  to meet  transportation 
needs in the future (ODPM, 2000; DfT, 2004; EC, 2005; Zhou, 2007). 
Although the National Expressway Network Plan was officially adopted by the State Council on 17th 
December  2004  (MoCs,  2005),  actually  before  2005  road  transport  development  in  particularly 
expressway  infrastructure  development  had  already  made  gigantic  achievement.  From  the  first 
expressway  Shanghai–Jiadin  Expressway  officially  opened  to  traffic  in  1988,  to  2005  China  has 
41,005  km  expressway  in  length  (NBS,  2006). After  1998,  the  annual  average mileage of  finished 
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traffic have also significantly  increased. But these significant  increase happened  in the context that 
passenger and  freight  traffic  transported by other major  traditional  transport modes,  in particular 
railway, have been frozen (Figure 3‐4 & 3‐5). In Figure 3‐4, the curve of total passenger traffic almost 
tallies with the curve of passenger traffic by road transport, the similar story is also found in Figure 3‐
5.  This  phenomenon  means  that  it  was  road  transport  development  accommodating  the  huge 
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After  the National Expressway Network Plan  released,  road  transport development,  in particularly 
expressway  infrastructure will enter an even  faster development  track. 9 According  to  the National 





is within  thirty minutes  in eastern area, within one hour  in  central area, and within  two hours  in 
western area, all AAAA tourism sites are connected by the Plan, meanwhile fifty rail hubs, sixty‐seven 
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At present there is an obvious paradox on road transport development faced by the Chinese central 
government. On  the  one  hand,  as  a  speech made  by  Premier  Wen  Jiao‐Bao  in  the  6th National 
Environmental  Protection  Conference,  the  current  condition  of  the  environment  in  China  is  in  a 
severe condition; on the other hand, the central government has already chosen road transport,  in 
particular  expressway,  as  the  primary  transport mode  in  the  future  to  accommodate  the  huge 
transportation generated by economic expansion. But according to the facts presented in Section 3.1, 
it is very clear that road transport has significant impacts on the environment and society, therefore 
an  urgent  task  faced  by  the  Chinese  central  government,  the  road  transport  development  and 
management  authorities  and  EP  authorities  at  all  levels  is  how  to make  the  proposed  national 
expressway  network  plan  successfully  realised meanwhile  the  environment which  is deteriorating 
and  facing many  significant  threats  from other development actions will be protected. SEA, which 
can  identify  those  significantly  adverse  environmental  impacts  associated  with  expressway 
infrastructure  planning  and  then  develop  and  suggest  corresponding  alternative  options  and 
mitigation  measures  which  could  reduce  even  offset  those  adverse  environmental  impacts 
meanwhile optimise those positive ones at a very early stage of planning, should be the employed. 
With  the experiences  the  researcher got when participating  in  the actual design and  construction 
activities  of  PLEI  development  programme,  the  researcher  deeply  understood  as  the  basic 
construction units of the proposed national expressway network, the environmental performance of 
PLEI  development  programme  actually  decides  the  environmental  performance  a  provincial 













Chapter 4 The evolution of EAs in China 
and a brief review of Chinese 
SEA (theoretical issues) 
4.1. The evolution of EAs in China 
Similar  to  the efforts made by  the European Union  (EU)  in  the  field of environmental assessments 
(EAs) which could be clearly illustrated by an obvious evolutionary track from Environmental Impact 
Assessment  (EIA)  to  Strategic  Environmental  Assessment  (SEA)  (from  EC  Directive  85/337,  to 
Directive  97/11/EC,  to  Directive  2001/42/EC),  China  also  has  a  very  similar  evolutionary  track  in 




two distinct  stages. The  first stage  is  from 1973‐2003,  in  this period EIA as a mechanism  to  tackle 
environmental impacts associated with construction projects (CPs) was introduced, strengthened and 
finally  legislated. After  the Law of People’s Republic of China on Environmental  Impact Assessment 
(the EIA Law) (SCNPC, 2002) came into force in 2003, SEA (or ‘EIA for plans’ in the EIA Law) which is a 












very  complicated  issue  easier  to  be  understood,  the  evolutions  of  EP  legislation  and  the  EP 
administrative  institution  are  described  separately:  Section  4.1.1  describes  the  evolution  of  EIA 
legislation (all major laws and legislation released from 1978 to 2003 relevant to EIA application are 
introduced  including those  laws and regulations not addressed by Wang et al. (2003)); and Section 







EP administration authority –  the Environmental Protection Office  (EPO) and provincial,  local EPOs 
were established; EIA as a concept was  imported  into China, and  the Chinese central government 
had the intention to implement it. 
1) In 1972, the concept of Three Simultaneities (3Ss) was introduced as the main instrument 
for pollution  control and prevention  (NEPA, 1990),  its  core  content was  “to prevent and 







arm  of  the  government.  It was  accountable  directly  to  the  State  Council. Meanwhile,  a 
system  of  provincial,  county  and  city  EPOs  were  established  to  complete  the 
administration structure; 
4) In 1978, the Central Committee of the Communist Party of China advanced the intention of 
implementing  EIA  when  the  Committee  approved  the  Summarised  Report  on 
Environmental Protection Work compiled by the State Council (Bian, 2003); 




Law  (EPL)  (on  trial) was  released;  the  first  EIA  case was  carried  out  and  relevant  legislation was 
enacted to strengthen EIA application. 
5) On  13th  September  1979,  The  Law  of  People’s  Republic  of  China  on  Environmental 
Protection  (on  trial)  (the  Environmental  Protection  Law  (EPL)  (on  trial))  (SCNPC,  1979) 
drafted by the national EPO came into force. Based on the EPL (on trial), China finished the 
development of EIA from a concept, then an intention, and finally to an applicable system. 
Article  (Art.)  6  of  the  EPL  (on  trial)  states  “when  carrying  out  a  new  construction, 
reconstruction and construction expansion project,  [the developer] must provide a  report 
about  environmental  impacts,  …”,  Art.  7  further  states  “when  old municipal  areas  are 
under  reconstruction  and  new  municipal  areas  are  under  construction,  EIA  must  be 
applied  …”  Hence,  Bian  (2003)  regards  that  Art.  6  and  7  of  the  EPL  (on  trial)  provide 
concrete provisions for EIA application; 
6) In 1979, the first official EIA was carried out for a copper mine (Chen et al., 1999); 
7) To make EIA as a practical  tool more applicable,  in 1981  the State Planning Commission 
(SPC), the State Construction Commission (SCC), the State Economic Commission (SEC) and 
Environmental  Protection  Leading  Group  of  the  State  Council  corporately  released  the 




















14  of  the MMEPCP  states  “[the  State]  exercises  a  license  examination  system  for  those 
institutions that intends to engage in EIA business.” 
10) in 1988, the National Environmental Protection Agency (NEPA, formerly NEPB) released the 
Suggestions on Matters  in Environmental Management  for Construction Project  to clarify 
some implicit definitions made by the 1986 MMEPCP. The major contribution made by the 
Suggestions was that it provides a principle on “how to make a judgement on whether a CP 
has  the  potential  to  impact  the  environment”  by  clarifying  environmental  impacts  as 
“effects on basic environmental elements and specified environmental protection sites” (Art. 
1); meanwhile,  the  Suggestions  provides  some  solutions  to  those  problems met when 
carrying out the EIALS system. Furthermore to make original data credible, it recommends 
in  EIA  applications  the  current  pollution  data  used  by  the  EIA  consultant  should  be 
provided by local environmental monitoring institutions rather than by the developer; 
11) in  1989,  the Management Measures  on  Certificate  of  EIA  for  Construction  Project was 
released by NEPA. The Management Measures strengthens  the already existing EIALS by 
adding a new two‐class license system. Those EIA consultation institutions holding Class A 
license  could  undertake  EIAs  for  CPs  approved  by  governments  at  all  levels;  those  EIA 
consultation institutions holding Class B license could only undertake EIAs for CPs approved 
by provincial and  lower  level governments. At that time, only state owned  institutions or 








Construction  Project  (NEPA,  1989a)  which  was  the  first  regulation  about  the  standard 
charge‐rate of EIA practice; 
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4.1.1.4. Intensification phase (1991­1995) 








15) In order  to  address  larger  scale  impacts  and  cumulative effects  caused by development 




packaged  development  project  with  a  variety  of  individual  sub‐projects  as  a  regional 
development proposal. This significant change made assessment  for  larger scale  impacts, 
secondary and cumulatively impacts possible; 
16) To ensure the quality of EIA application, two regulations were released in 1993 and 1994 to 
strengthen  the  follow‐up check after a CP completed. They were  the Rules on Follow‐Up 
Check  of  EIA  for  Construction  Projects  (NEPA,  1993e)  and  the  Management  Rules  on 
Acceptance Check after Construction Project’s Environmental Protection Facilities Finished 
(NEPA, 1994a); 










simple pollutant emission and pollution  control  to wider  issues  like  the whole ecosystem,  in 1994 
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NEPA released  the Circular on Strengthening Ecological Environment Management  for Construction 
Project  Developing  Natural  Resources  (NEPA,  1994)  to  make  EIA  work  and  prevent  adverse 
environmental impacts in this field properly and effectively. 
4.1.1.5. Consolidation stage (1996­2003) 
EIA evolution quickened  its pace, and  finally  completed  the process when  the EIA  Law  came  into 
effective in 2003. 
17) In  1998,  the  State  Council  released  the  Ordinance  of  Environmental Management  for 
Construction Projects  (OEMCP)  (the State Council Order № 253). Art. 6 of  the Ordinance 
clearly  reasserts  “the  State  exercises  Environmental  Impact  Assessment  system  for 




are  likely  to  significantly  affect  the  environment  need  to  compile  a  full  Environmental 
Impact  Report  (EIR);  2.  those  construction  projects  that  are  likely  to  lightly  affect  the 
environment  need  to  compile  Environmental  Impact  Form  (EIF);  3.  those  construction 
projects  that  almost  do  not  affect  the  environment  need  to  compile  an  Environmental 
Impact Registration Form (EIRF)”. The Category Management means EIA is compulsory for 
all kinds of CPs in China. 
18) In 1999,  the  revised version of  the 1989 Management Measures on Certificate of EIA  for 
Construction  Project,  named  as  the  Management  Measures  on  Credentials  of  EIA  for 
Construction Project (SEPA, 1999) came into force. In addition to tightening the conditions 
of obtaining  the  license,  the new Management Measures also  shortens  the EIA  license’s 
period  of  validity  from  “no  restriction  of  time”  to  “five  years”.  Also  EIA  consultation 
institutions can only carry out EIAs in the specified fields clearly identified in their license; 
19) In  January  2002,  the  Circular  about  the  Relevant Matters  of  Standard  Charge‐rate  of 
Environmental  Impact  Consultation  (the  State  Development  and  Planning  Commission 
(SDPC)  and  SEPA,  2002)  was  released  to  standardise  the  charging  system  of  the  EIA 
consultancy market (see B.2 in Appendix B for the details on this issue); 
20) In  February  2002,  the Management Measures  on  Acceptance  Check  for  Environmental 
Protection after Construction Project Completed  (SEPA, 2001a) came  into  force to  further 
tighten  EIA  application  for  CPs;  the  Management  Measures  stipulates:  “those 
environmental protection devices, measures and methods suggested by the EIA and  listed 





Environmental  Impact Assessment  for Development  Zones.  This Circular was  released  to 















24) To supplement  the enforcement of  the new EIA Law,  two  technical guidelines came  into 
force on the same day with the EIA Law, the Technical Guidelines for Plan Environmental 





Review  (SEPA  Order  №  16)  (SEPA,  2003b)  to  guide  and  standardise  establishing  and 
managing a specialist database for proper EIA review practice. 











To  those  strategic  plans  above  project  level,  the  EIA  Law  introduces  Plan  Environmental  Impact 






of environmental  impact for the proposed plan. The second category  is “special plans” for  industry, 
agriculture, etc. (ten sectors  in total)  (see Section 4.2.3.4 on Page 88).  ‘Special Plan’ needs to carry 
out an SEA and submit an environmental impact report (EIR) to the review committee before being 
submitted  for  examination  and  approval.  Alongside  the  EIA  Law,  to  build  the  foundation  of  SEA 







In 2005,  the  State Council  released  the Resolution of  the  State Council on  Implementing  Scientific 
Outlook  on  Development  and  Strengthening  Environmental  Protection  to  further  strengthen  SEA 
application and the  implementation of the sustainable development strategy. The Resolution states 
“[the State] must put environmental protection  in a more  importantly strategic position”, and “the 




In  August  2005,  SEPA  released  the  Management  Measures  on  the  Qualification  of  EIA  for 
Construction  Project  (SEPA  Order  №  26,  came  into  force  on  1st  January  2006)  to  rectify  the 
environmental  consultancy market.  This  is  the  latest  version of  EIALS  regulation. To  “improve  the 
quality  of  EIA  application  and  maintain  the  order  of  EIA  consultancy  market”  the  Order  №  26 
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classifies  EIA  objects  into  eleven  sub‐categories  for  EIR  and  two  for  EIF;  SEPA  controls  the  total 
number of Class A  EIA  license holders,  and  the period of  validity of  the  license has  been  further 
shortened  from  five years  to  four years  (see Section 4.1.1.5  (18) on Page 76). Another  remarkable 
change is that SEPA encourages companies in any form to participate in this market (used to be state 
owned  institutions  only  according  to  the  1989 Management Measures  on  Certificate  of  EIA  for 
Construction Project)  (see Section 4.1.1.3 Para.  (11) on Page 74), which means private and  foreign 
companies now are equally entitled  to  take EIA and SEA business. But  the Management Measure 
does not provide any information about who is eligible to carry out SEAs. 10 
Art. 5 of the EIA Law encourages the public to participate in EAs in appropriate forms, which means 
according  to  the  EIA  Law  the  public  is  legally  allowed  to  participate  in  EA  applications.  Public 
participation  is  further  stressed  by  the  Interim Measures  of  Public  Participation  in  Environmental 
Impact Assessment  (Huanfa 2006 № 28) released by SEPA  in February 2006. The  Interim Measures 
stipulates: 
• public participation is compulsory for those CPs and should have its own chapter in EIR; 





Furthermore,  the  Interim  Measures  has  a  dedicated  chapter  (Chapter  4)  to  address  public 
participation in SEA. 
In  September  2006,  SEPA  released  the  Circular  about Making  Further  Improvement  of  Applying 
Strategic Environmental Assessment (SEPA, 2006a). In this Circular, SEPA standardises the contents of 
SEA report (Art. 6) and the issues that an SEA report should include (Art. 7). But the Circular requires 
more  contents  in  EIR  than  the  EIA  Law  Art.  10  requires.  Also  this  Circular  clarifies  the  standard 
charge‐rate  of  EA  consultation  by  instructing  the  Circular  about  the  Relevant  Matters  of 














In  these  short  3  years  from  2004  to  2006,  the  Chinese  central  government  and  its  central  EP 
authority have released five national level pieces of legislation to support and guide SEA application. 
This phenomenon means that the Chinese government now emphasises SEA and hopes that it can be 
a  tool  to prevent  those significantly adverse environmental  impacts caused by development plans, 






its  turns and  twists. This  section briefly  introduces  those administration  reforms,  rises and  falls of 
political status and name changes made to the Chinese central EP authority. 
4.1.3.1. Reforms and changes of the Chinese EP authorities 
As  stated  in  Section  4.1.1.1  (3),  as  early  as  in  1974 China had  already  established  a  complete  EP 
administration system from national level down to provincial, county and city. At the national level, it 
was the Environmental Protection Office (EPO); each province, county and city had their own EPOs. 







local  EPBs’  activities were  funded  by  local  authorities.  Furthermore,  the  head  of  local  EPBs were 
appointed  by  local  authorities  rather  than  by  NEPB,  although  EPBs  were  working  for  NEPB  to 
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of NEPA which was under ministerial  level did not  change even  after NEPA was  renamed  for  the 
fourth time to the State Environmental Protection Agency in 1998. (Figure 4‐3) 
Although  it  is a very complex  issue under  the Chinese political environment,  it  is still necessary  to 
address the political status of SEPA – the Chinese central EP administration authority. In short, before 
SEPA was promoted as one of  the ministries and  commissions of  the  State Council, which  include 
Ministry  of  Foreign  Affairs, Ministry  of  Justice, Ministry  of  Communications,  and  renamed  as  the 
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Ministry of Environmental Protection  (the MEP)  (the promotion happened  in March 2008), SEPA 







(Section  4.2.1),  the  current  administration  structure  of  EA  application  (Section  4.2.2)  and  the 
fundamental  issues on SEA application  in China (4.2.3) are briefly  introduced.  In B.1 of Appendix B, 
what an SEA should be if the requirements from the TGPEIA are strictly followed is described. 
4.2.1. Major regulations and legislations for SEA applications 
Figure 4‐4  illustrates the major  laws,  legislation and regulations for EA application  in China up until 
the  present moment  (the  year  of  2007),  those  laws,  legislation  and  regulations  highlighted  are 
specified  for  SEA applications. At present  in China,  these  fundamental  laws, major  legislation and 
regulations relating to SEA application can be divided  into three categories according  to their  legal 
status, namely national level legislation, supporting legislation and general guidelines. 
 














Strengthening  Environmental  Protection  (GuoFa  2005  №  39).  The  Resolution  clearly 
demonstrates  that  the  Chinese  central  government  takes  the  environmental  problems 
seriously and has the determination to  improve the condition of the environment. Art. 4 of 
the  Resolution  states  “[the  State]  puts  the  environment  in  a more  importantly  strategic 
position.” Furthermore, Art. 6.2 provides “decision‐making should comprehensively consider 
environmental  protection  and  development,  scientific  planning; meanwhile  emphasise  the 
principle of prevention  first  to prevent and  cure pollution and ecological damage  from  the 
beginning; comprehensively use  legal, economic and technical and necessary administrative 
measures  to  tackle  environmental  problem.”  For  those  policy  decisions  that  may  have 




The  second  level  is  legislation and  regulations  released by SEPA  to  support  the  implementation of 
national level legislation. At this level there are: 
• the Circular about  the Relevant Matters on Standard Charge‐rate of Environmental  Impact 
Consultation  (JiJiaGe 2002 № 125).  In  general,  each  SEA  case  should be properly  charged 
according to the estimated budget of a proposed plan being assessed (Art. 4 of the Circular) 
(the detailed instruction on SEA charge is in B.2 of Appendix B); 
• the Detailed Scope of Plans  that Need  to Formulate Environmental  Impact Report  (on  trial) 









• the  Circular  about  Making  Further  Improvement  of  Applying  Strategic  Environmental 
Assessment  (HuanBan 2006 № 109). By  legally stipulating  the contents  that an SEA Report 
and  an  SEA  examination  report  must  have  (Art.  6  and  Art.  7),  this  Circular  makes  SEA 
applications more operational; 
• the  Interim Measures on Public Participation  in Environmental  Impact Assessment  (HuanFa 
















the China EIA Centre), which was established  in 1992,  is responsible for EIA reviews for those  large 
and medium CPs, and carries out relevant research for EAs, provides training, etc.13 The Department 
of  Supervision and Management has  responsibility  to oversee and  coordinate EIA  implementation 















Down  to provincial, county and municipal  level, EPBs at each  level only have  the  right  to approve 






in  China  belongs  to  the  MoCs  and  its  lower  level  communication  office  (provincial  and  city 
communication  office)),  their  EIAs  need  to  be  reviewed  and  examined  by  the  EP  institution 
established  by  the  sector  administrator  (e.g.  the  EP  institution  established  by  the  MoCs  –  the 
Environmental  Protection  Office  of  the  MoCs)  before  being  submitted  to  the  same  level  EP 
administration  authority  (SEPA  or  local  EPB)  (Para.  1,  Art.  22  of  the  EIA  Law).  Art.  10  of  the 
Management Measures on Environmental Protection for Transport Construction Project released by 
MoCs  in 2003  requires “those EIRs, EIFs and EIRFs  for  transport construction projects  that need  to 


















likely  environmental  impacts  happening  after  the  implementation  of  a  proposed  CP,  provides 
countermeasures and solutions to prevent or reduce adverse environmental impacts, and carries out 
follow‐up monitoring measures.”  In  the  EIA  Law,  SEA  is  interpreted  as  ‘EIA  for  plan’;  the  title  of 


























plans,  construction,  development  and  utilisation  plans  for  regional  areas,  river  basin  areas  and 
coastal areas” (the so‐called SEA for “one  land, three areas” plans) (Art. 7). The second one  is “SEA 
for  special  plans  for  industry,  agriculture,  stockbreeding,  forestry,  energy,  water  management, 
transport, city construction, tourism and exploration and development of natural resources.” (SEA for 
special  plans)  (Art.  8).  Not  all  special  plans  are  subject  to  SEA  application,  only  those  plans 




Currently  a  category  management  system  is  employed  to  help  make  decisions  on  whether  a 
proposed development  action  should  be  subject  to  an  EA  application.  The  category management 
system  for  SEA  application  is  established  by  the Detailed  Scope  of  Plans  that Need  to  Formulate 






or  illustration are:  land use plan,  regional construction, development and utilisation plan,  regional 
construction,  development  and  utilisation  plan  for  river  basin,  and  regional  construction, 
development and utilisation plan  for sea area, and special plan with guiding principle  for  industry, 
agriculture,  stockbreeding,  forestry,  energy,  water  management,  transport,  city  construction, 














Basically  an  organisation  intending  to  engage  into  EIA  consultancy  business  should  pass  the 
examination  organised  by  the  EP  authority  of  the  State  Council  (actually  it  is  SEPA)  and  be 
successfully awarded an EIA qualification certificate (or EIA license). Once those legal conditions are 





Measures  on  the Qualification  of  EIA  (Consultants)  for  Construction  Projects  (SEPA Order №  26). 
According to  the Order № 26,  the assessment objects have been classified  into eleven assessment 
categories  (light  industry,  textile  and  chemical  fibre;  chemical  and petroleum  industry; metallurgy 
and  electromechanical;  building  material  and  power  station;  agriculture,  forestry  and  water 




EIFs  for CPs  that governments at all  levels have  the  right  to approve within  the assessment  fields 
specified by the certificate; Class B certificate holder can only do so for CPs that only governments 
under  provincial  level  have  the  right  to  approve  within  the  assessment  fields  specified  by  the 
certificate (Art. 4). For instance a Class A EIA qualification certificate holder can carry out an EIA for a 
road transport project which only the MoCs has the authority to approve  if the certificate specifies 
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Class A EIA certificate holders were  recommended by  the MoCs  to carry out SEAs  in  the  transport 
sector (road and water transport, no railway). 
4.2.3.6. Legal liability and enforcement 









To  these  two  illegal  activities,  the  EIA  Law  has  one  punishment,  “to  the  individual(s)  in  charge 




authorities  (dual hierarchies, see Figure 4‐5). This  legal provision clearly  indentifies  that SEPA does 
not  have  any  authority  to  punish  any  individual  and/or  organisation  that  is  not  administratively 
subordinate  to  it  in  the  context  of  the  current  Chinese  administrative  system.  Since most  of  the 
strategic  plans  are  drafted  by  governments  at  different  levels  and  its  departments  and/or  state 
owned large scale enterprises, those organisations who break the EIA Law by not carrying out an SEA 




them)  in court,  the objects of  the  Interim Stipulation  is “state administration authorities and  their 
staffs,  individuals  and  enterprises  appointed  by  the  state  administrative  organs.”  (Art.  2)  If  those 
organisations/individuals have committed activities against EP  laws,  they will be “given disciplinary 
sanction  in  conformity  with  legal  provisions  by  the  appointment  and  removal  department  or 
supervision department according to [their] extent of authority.” (Art. 3) 




which  is a major crackdown  led by SEPA  to  fight against  illegal activities according  to  the EIA Law, 
happened in the spring of 2005 is introduced. The 2005 EA Storm is regarded as a major achievement 
of  SEPA  after  the EIA  Law  came  into  force  as  the official  report China’s Environmental Protection 
(State Council, 2006), which introduces a series of achievements made in EP field from 1996 to 2005, 
claims  “in  2005  [SEPA]  publically  suspended  thirty  illegal  CPs  of which  total  investment  is  117.94 
billion Yuan RMB (around 8.134 billion GBP).” (page 13) But through carefully analysing the full story 
of the EA Storm,  it  is found that actually  it was not a victory of SEPA. On the contrary, the 2005 EA 
Storm could be seen as an event in which those major institutional problems existing in the current 
EP  administration  system  (namely,  dual  leadership,  overlap  administration  on  EP  issue  between 
national EP authorities and EP authorities under ministries and commission (or dual hierarchies), and 
no  formal  legal  punishments,  see  discussions  in  Section  4.1.3.1,  4.2.2  and  4.2.3.6)  had  been 
completely exposed. 
Let us briefly revisit the major events of the 2005 EA Storm to know what actually happened: 
18th  January  2005,  one  and  half  years  after  the  EIA  Law was  enacted,  SEPA  suddenly  issued  an 
administration order  to  suspend  construction activities of  thirty energy  ‘CPs’  [some of  them were 
real  programmes]  which  needed  a  formal  EIA  application  according  to  the  EIA  Law  but  the 
developers  (the  Construction  Unit)  had  not  applied. Most  of  these  thirty  energy  projects  were 
thermal‐power  generation  plants,  but  the  China’s  second  largest  hydroelectric  power  generation 
plant, the world’s № 3 JinShaJiang XiLuoDu Hydroelectricity Plant was also in the list (see Appendix G 
for  the  full  list). After  SEPA’s Construction  Suspension Notice was  released  on  18th  January,  there 
were  still  eight  CPs  (including  three  giant  hydroelectricity  projects  belong  to  China  Three Gorges 
Project  Corporation  (CTGPC))  which  must  be  suspended  but  were  still  proceeding  without  any 
explanations. Therefore, on 24th January 2005, SEPA released a formal Notice of Correction within a 
Specified Time to the developer of three mega hydroelectricity projects (GTGPC). 2nd February, SEPA 




twenty‐nine of  thirty previous  illegal CPs  including  three  giant hydroelectricity mega projects had 
submitted a formal EIR and passed environmental assessment. The EA Storm ended. 
In the EA Storm those CPs were  identified as  illegal because they had started construction without 
submitting  formal  EIA  report,  which means  no  EIA  was  carried  out.  In  2003  –  2004  China  was 
experiencing  significantly  shortage  of  electricity.  To  ensure  the  economic  development, which  is 
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represented by GDP, would be guaranteed, local governments chose to build power stations (most of 
them  were  thermal‐power  plants).  In  2004  there  were  total  150 million  kW  of  hydroelectricity 
projects under construction, which was 1.5 times more than the quota set by the central government 














Storm  happened.  The  EA  Storm  clearly  proves  that  the  phenomenon  of  “institutional  resistance” 
found by  Stinchcombe and Gibson  (2001, page 363) which  is about  in western  countries  relevant 
politician and bureaucrats seek to resist or avoid SEAs because of concerns of delays, raise costs and 
curtail traditional competencies exists  in China as well. Also  it shows that Chinese officials, who are 
not under pressures of  elections,  also put  immediate  interests  (in  the  EA  Storm  it was  electricity 
shortage)  in  the  first  place  rather  than  long‐term  environmental  protection when  the  two  issues 
conflict,  as  Stinchcombe  and  Gibson  (2001)  found  those  elected  official  have  been  doing  under 
similar circumstances in western countries. 





The  consequence was  SEPA  could only  issue a work  suspension order  to  those developers whose 
development  actions  were  against  the  EIA  Law  and  awaited  their  positive  response.  But  those 
developers  did  not  conduct  any  positive  actions  because  from  the  perspective  of  administration 
structure  they  do  not  belong  to  SEPA,  therefore  SEPA  does  not  have  the  right  to  punish  them; 
furthermore  in  fact  the  head developer of  the  three mega hydroelectric plants  is  the Ministry  of 
Water Resources, a ministry of the State Council and  its administrative  level was higher than SEPA. 
Hence SEPA did not have the right to punish the Ministry of Water Resources (see Section 4.2.3.6). 




the Ministry of Water Resources  from  the perspective of environmental protection as  the China’s 
Environmental Protection claims. First, no developer has been punished except 200,000 Yuan RMB 
fines, which were almost nothing compared with the total  investment; also  it  is unlikely those fines 
are enough being used  to  restore  the already damaged environment. Actually SEPA did not clarify 
how those fines were used. Second, all EIAs for thirty illegal CPs in particular EIA for the three mega 
hydroelectric projects, were  conducted,  finished,  submitted,  reviewed and passed  in  two and half 
months. It is hard to imagine those EIA teams employed could objectively and authentically identify 
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Although  SEPA  and  the Ministry of  Supervision of  the P.R. China  corporately  released  the  Interim 
Stipulation on Illegal & Against‐Discipline Activities of Environmental Protection which is supposed to 
establish  the  system  of  “administration  law  enforcement  &  responsibility  for  environmental 
protection” (State Council, 2006), but according to the finding presented in Section 4.2.3.6 that those 
organisations and  individuals who break the EIA Law and other EP  laws and  legislation will only be 
given disciplinary punishment, also Stender et al. (2003) found a company or  individual affected by 
an approved plan do not have  the right  to  formally  raise objections  in court.  In March 2008, SEPA 
was  renamed  as  the  Ministry  of  Environmental  Protection  and  its  political  status  was  finally 
promoted  as  one  of ministries  and  commissions  of  the  State  Council  (see  Section  4.1.3.1  for  the 
difference between ministries and commissions  ‘of’ and  ‘under’  the State Council), but  there  is no 
sign  that  this promotion will  eliminate  the  long  existing  ‘dual  leadership’  and  ‘dual hierarchies of 
administration’ (see Footnote № 12 on Page 85)which significantly hinder EIA application according 
to  the 2005 EA Storm, since eliminating  these  two macro deficiencies  involves various  interests of 
provincial and local governments, and other ministries and commissions of/under the State Council, 
hence  it has  the  impacts on  the  foundation of  the Chinese administrative structure. Also, allowing 




Chapter 5 Comparative analyses of legal 
requirements in different SEA 
systems 
After  the previous  chapter briefly  introduces  those  laws,  legislation  and  regulations by which  the 
Chinese  SEA  system  is  founded,  it  is  necessary  to  know  ‘How  good  the  Chinese  SEA  system  is  if 
comparisons were made between  it  and  those  SEA  systems  from other  countries?’  (Sub  research 
question  Q.2.2)  and  ‘Does  the  newly  established  Chinese  SEA  system  derive  those  long‐term 





of  SEA  between  the  Chinese,  the  UK  (England)  and  Canadian  SEA  systems were  conducted.  The 
reasons of choosing the UK (England) and Canadian SEA systems as the research objects are: 








3. Typicality  of  the  UK  (England)  SEA  system.  The  UK  (England)  SEA  legislation,  the 
Environmental Assessment of Plans and Programmes Regulations 2004 directly adopts  the 
EU SEA Directive (Directive 2001/42) with only minor adjustments, therefore the UK (England) 




the development of SEA.  Its SEA system was  founded as early as  in 1991, and  the Cabinet 
Directive on SEA and Guidelines which was first released in 1993 has been further amended 
twice  in  1999  and  2004.  Hence  Canada  has  accumulated  plenty  of  experience  on  SEA 
application during the course of nearly 20 years of practice. Those experiences are the most 
valuable thing that China, a country has very short history of SEA application, needs and must 
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draw  lessons  from  if  improving  the  quality  of  SEA  practice  and  achieving  sustainable  is  a 
genuine objective of the Chinese government as various official EP documents state. 
Those comparative subjects are: 
 legal foundation;   guidelines and manuals;   authorities responsible for 
initiating, conducting and 
reviewing SEA; 
 consultation;   time of SEA start;   assessment objects and 
Screening; 



















of  certain  plans  and  programmes  on  the  environment)  came  into  force  on  21st  July  2004  by 
introducing  the  Environmental  Assessment  of  Plans  and  Programmes  Regulations  2004  (the 
Regulations 2004) which is directly adopted from the EU SEA Directive. To help SEA implementation 
in the UK, a number of practical guidelines have been released by the Office of Deputy Prime Minister 
(ODPM).  For  instance,  the  general  guidance  a  Practical  Guide  to  the  Strategic  Environmental 
Assessment  Directive  (ODPM,  2005),  and  those  specialised  guidelines,  e.g.  the  SEA  Directive: 
Guidance  for Planning Authorities  (ODPM, 2003) – a  specialised guideline  for  land use and  spatial 
planning in England. 
Because of  the UK’s special political environment, “transposition of  the SEA Directive  into national 
law has been dealt with separately in Scotland, Northern Ireland (NI) and Wales.” (Dalal‐Clayton and 
Sadler,  2005  page  99)  To  avoid  unnecessary  difficulties,  except  the  EU  SEA  Directive  which  has 
general SEA application guidance used  in  the EU, other resources on SEA application referenced  in 
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this  chapter  were  from  English  legislation  and  guidelines  only,  for  instance  the  Environmental 
Assessment  of  Plans  and  Programmes  Regulations  2004  and  the  Practical  Guide  to  the  Strategic 
Environmental Assessment Directive (ODPM, 2005). 
5.1.2. The Canadian system 
“Canada  is  recognised  as  a  nation  that  has  contributed  significantly  to  the  development  of  SEA 
systems.” (Noble, 2003 page 128) Canada’s first formal  initiative  in the development of a system of 
SEA  was  the  Environmental  Assessment  in  Policy  and  Program  Planning  released  in  1991.  SEA 
application  in Canada  is separated from EIA  legislation, “although elements of this approach can be 
recognised  in the EIA systems of certain of the provinces and territories.” (Dalal‐Clayton and Sadler, 
2005 page 61). The federal SEA process was established by the Cabinet Directive on Environmental 
Assessment of Policy, Plan and Program Proposals  (the Cabinet Directive)  released  in 1993  for  the 
first time. The Cabinet Directive has been further amended in 1999 and 2004 as well as its Guidelines. 
The major resource on SEA application  in Canada referenced  in the study was the  latest version of 
the Cabinet Directive on SEA and its Guidelines (Version 2004). To make facts presented here robust 
and comprehensive, the Handbook for Conducting Strategic Environmental Assessment of Policy, Plan 
and  Program  Proposals  released  in  2006  by  the  Foreign  Affairs  Canada  and  International  Trade 





1) the Chinese and  the UK SEA systems are established  through  legislation  (the US and  the 
Netherlands  implement SEA  in  this way);  the Canadian SEA  is  through Cabinet Directives 
(other examples include Denmark and Hong Kong); 
2) the principal SEA  legislation of  the UK  (England)  (the Regulations 2004) and Canada  (the 
Cabinet Directive 2004) is exclusive for SEA; the Chinese SEA legislation is integrated within 
the  EIA  Law  (Chapter  2  of  the  EIA  Law  is  for  SEA  application)  rather  than  a  dedicated 
exclusive SEA legislation. 
The Canadian SEA system has been formally established as early as in 1991 when the Environmental 
Assessment  in  Policy  and  Program  Planning  was  released.  At  present,  the  Cabinet  Directive  for 
Strategic  Level  Environmental  Assessment  of  Policies,  Programs  and  Plans  and  Guidelines  for 
Implementation of the Cabinet Directive, which was first released in 1993, is the major document for 
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SEA  application  in  Canada.  The  Cabinet  Directive  and  its  implementation  Guidelines  have  been 
amended  twice  in  the  year  1999  and  2004.  The  UK  (England)  formally  established  its  SEA  legal 
foundation in 2004 by releasing the Environmental Assessment of Plans and Programmes Regulations 
2004 (the Regulations 2004) which is directly adopted from the EU SEA Directive (Directive 2001/42). 
Other  countries,  for  instance  New  Zealand  established  SEA  much  earlier  in  1992  (and  further 
amendments); and the Netherlands in 1987, with the latest amendment in 1999 (Chaker et al., 2006). 
The Chinese EIA Law came  into force  in September 2003, Chapter 2 of the Law  is exclusive for SEA. 
After  the  EIA  Law  came  into  force,  the Chinese  central  government  (the  State Council)  and  SEPA 










2.11  in 2004  to help  apply  SEAs  in  the  transport planning  sector;  in 2006  in  accordance with  the 
implementation of the EU SEA Directive, the Design Manual for Roads and Bridges (DMRB), Volume 
11  (Environmental  Assessment),  12  (Traffic  Appraisal  of  roads  schemes)  and  13  (Economic 
Assessment of road schemes) were adjusted and revised.  In Canada, the universal guideline of SEA 










Canadian  Environmental  Assessment  Agency  (the  Guidelines  2.6.2  &  2.6.6),  then  it  is  the 
responsibility  of  individual  minister  to  “ensuring  that  the  environmental  consequences  of  their 
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the  responsibility  of  that  local  authority  to  carry  out  the  SEA  application  individually  or  invite 
professional consultant to undertake the task (e.g. NCC, 2004).  In China SEA  is  initiated and carried 
out by proponent authorities with help from licensed professional EA consultants (e.g. CATS, 2006). 
During  the  course  of  SEA,  in  the  UK,  some  organisations  must  be  consulted  according  to  the 
Regulations  2004,  the  ‘statutory  consultation  mechanism’.  The  UK’s  statutory  consultation 
mechanism  is built  in accordance with the  legal requirements made by the EU SEA Directive. In the 
Regulations  2004,  four  statutory  consultees  are  designated  by  the  UK  Government. 17  Those 
statutory  consultation bodies have  the  responsibility  to make  suggestions on Screening. They also 
should be consulted for decision‐making on scoping  issues. Both Canada and China do not set up a 
similar statutory consultation mechanism in their SEA systems. 
To  the  issue  of  who  has  the  authority  to  review  an  SEA  case,  in  China  it  depends  on  the 
administrative level of the government which has the authority to examine and approve a given SEA 
(Art. 13 Para. 1 and 3 of the EIA Law). The Canadian Cabinet Directive and  its Guidelines only state 









The  term of  ‘commercial consultancy’ here  is  to distinguish  ‘statutory consultation’ used  in  the UK 
SEA system. For those commercial EA consultancy organisations and individual consultants, China has 
a dedicated  legislation  to manage and  standardise  their consultation activities and  the EA market. 
The  current  legislation  is  the Management Measures  on  the Qualification  of  EIA  for  Construction 
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emergence, the Order № 26 currently does not cover this field (see Section 4.1.2, Footnote № 10 on 
Page  79).  In  this  new  and  developing  SEA  consultancy market  it  is  up  to  individual ministry  or 
commission to recommend SEA service provider to carry out SEAs in its own field. For instance, the 
MoCs  recommended  ten  institutions  for  transport  planning  SEA  applications  (the  Annex  of  the 
Circular  about  Relevant  Matters  of  Applying  SEA  in  Transport  Sector,  2004).  All  of  these 


















proposal  should  be  submitted  to  an  individual  Minister  or  Cabinet  for  approval”  (the  Cabinet 
Directive, page 1), those proposals approved by authorities whose administration level is lower than 
minister or cabinet  level do not need to apply SEA. The second condition  is “implementation of the 
proposal may result  in  important environmental  impacts, either positive or negative” (the Cabinet 
Directive,  page  1).  Those  proposals  that  physically  may  not  result  in  important  environmental 
impacts do not need to apply SEA. The Proposal Lead (the developer)  is responsible for completing 
the  Preliminary  Scan  (the  so‐called  “self‐assessment”  in  Stinchcombe & Gibson  (2001)  and Noble 
(2003)).  To  help  facilitate  Preliminary  Scan  a  Preliminary  Scan  Template  is  provided  by  the 
government. But different government departments have different Preliminary Scan Templates (cf. 
FACITC,  2006  page  38;  AAFC,  2007).  Generally  a  Template  suggests  some  common  principles  of 
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Preliminary Scan as well as those strategic actions that may have significant environmental effects. 
To  help  protecting  the  environment,  the  Canadian  government  encourages  its  departments  and 
agencies  to  apply  SEA  to  other  proposals  when  circumstances  warrant  it.  This  suggestion 
undoubtedly expands  type and number of PPP proposals potentially subject to SEA. Art. 2.3 of the 
Guidelines  provide  a  set  of  detailed  criteria  to  help  on  how  to  carry  out  Preliminary  Scan. 





level  bar  to  dismiss  those  low  level  development  actions  that  have  small  scale  effects  on  the 
environment. But the UK’s bar is down to local level therefore it is much lower than the Canadian bar. 




conditions are  set  for properly  ‘screening’  strategic actions  that have  the potential  to  significantly 
influence the environment but do not fall within those twelve sectors. The first  is through case‐by‐




In China, SEA application  is  for plans only. Plans  subject  to SEA application are  those plans which 
should be approved by a government whose administrative  level  is above municipal with district(s) 
level  (the  EIA  Law  Art.  7  &  8).  The  screening  method  used  in  China  is  the  so‐called  Category 
Management system. The current Category Management system for SEA application is set up by the 
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and project EIA  (Bian, 2003). All  three systems set an administrative  level bar, only  those strategic 
actions  initiated and/or approved by authorities whose administrative  level are above the bar need 
to apply SEA. A remarkable characteristic of the UK system  in Screening  is that  local  level strategic 
actions are subject to SEA application which is the strictest requirement in the three systems. The UK 
system  clearly  identifies  plans  and  programmes  in  twelve  sectors  that  may  have  significant 






UK  system.  The UK  system  certainly  has  a  few  disadvantages,  for  instance whether  those  twelve 
sectors are automatically subject to SEA application and the ambiguity of the definition of ‘legislative, 
regulatory or administrative provisions’, and the meaning of ‘significance’ make there are debates on 







analyses.  The  Guidelines  helping  implement  the  Cabinet  Directive  defines  the  contents  of  the 
environment  and  environmental  effects.  Two  details  should  be  emphasised:  first,  environmental 
effect  in  the  Canadian  SEA  system  include  those  effects  caused  by  a  proposed  PPP  to  the 
environment as well as  vice  versa;  second environmental effects occurring outside Canada  should 
also  be  considered.  Environmental  effects,  including  cumulative  effects,  caused  by  the  use  of,  or 
changes in those assessment issues should be predicted and evaluated (the Guidelines Art. 3.0). 
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The  effects  conducted  by  an  SEA  in  the  UK  system  are  “the  likely  significant  effects  on  the 
environment” (the Regulations 2004 Art. 12 (2)), and according to the Regulations 2004 Schedule 2 
Art. 6 the environment has twelve  issues plus  interrelationship between them.  In addition to those 
direct effects on those  issues; possible secondary, cumulative, synergistic, short, medium and  long‐
term  permanent  and  temporary,  positive  and  negative  effects  on  them  should  also  be  properly 
predicted and assessed. 
An SEA in China should assess “effects on various environmental issues and the ecosystem formed by 
them”  (the  EIA  Law  Art.  4).  Art.  6.  (4)  of  the  Huanban  2006  №  109  further  stipulates  indirect, 
secondary  and  cumulative  adverse  environmental  effects  should be  assessed. But neither  the  EIA 
Law nor the Huanban 2006 № 109 defines the environment, environmental issues and the ecosystem. 
The  TGPEIA  suggests  SEA  should  evaluate  all  sustainability  issues,  namely  social,  economic  and 
environmental  issues. Furthermore the TGPEIA divides those environmental  issues  into three major 
categories  (local  environment, natural  resources  and  global  environment),  and within  each major 
category a number of issues that the TGPEIA suggests to be assessed are named. (TGPEIA Art. 2.4.3) 




SEA  needs  to  assess  more  global  environmental  effects  because  the  Cabinet  Directive  states 
environmental  effects  include  “[any]  change  occurs within  or  outside  Canada”.  On  the  contrast, 
except those cross boundary impacts, in the UK system the only global environmental issue that must 
be assessed is climatic change. One advantage of the Canadian system is that it requires assessment 
to be done  for  those effects on strategic action due  to  the environmental reasons, also  it requires 
those positive environmental effects should be considered and assessed which  is not addressed by 
the  other  two  systems.  This  requirement makes  SEA much more  comprehensive  and  easy  to  be 
accepted  by  planners.  The  Chinese  system  requires  that  SEA  should  assess  those  environmental 
issues and the ecosystem, but no definition on what is the environment and what is the ecosystem is 










from  it clearly  requires SEA Report  to address baseline environment study. The EIA Law and other 
major  Chinese  SEA  legalisation  do  not  require  baseline  environment  to  be  studied  in  SEA  and 
addressed  in  SEA  report,  but  the  TGPEIA  suggests  that  baseline  study  should  be  a  part  of  SEA 




(ODPM,  2005)  further  suggests  a  hierarchy  for  properly  considering  alternatives,  from  demand 
management  to  timing of  implementation of a proposed strategic action, while  ‘business as usual’ 
should be a default alternative option when SEA is applied. Alternatives are emphasised by the 2004 




that SEA  team should  recommend alternative plans  to decision‐makers  (TGEPIA Art. 2.6.2), but no 
suggestions  and  guidelines on how  alternatives  should be developed,  compared  and  selected  are 
given. 
5.2.10. Mitigation and follow‐up monitoring 
For  the  issue  of  mitigating  environmental  effects,  the  first  concern  is  what  effects  should  be 
mitigated. The UK  system  states  “any  significantly adverse effects on  the environment”  (Directive 
2001/42 Annex I (i)) should be mitigated. Those effects that the Canadian system regards should be 
properly mitigated are much wider than the UK system: “adverse effects, and the likely  importance 
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selecting mitigation measures:  those  environmental  effects  should  be  prevented  first;  if  it  is  not 
possible then try to reduce their magnitude and significance; if conditions are allowed measures that 
can offset effects should be envisaged. The Canadian SEA system does not  include prevention as a 
potential  mitigation  measure,  but  it  addresses  that  opportunities  that  can  enhance  potential 
environmental benefits should be considered when developing mitigation measures, which both the 
UK system and  the Chinese system do not address.  In  the Chinese SEA system, measures  that can 
prevent or reduce effects should be considered and documented in SEA reports. 











(the Guidelines 2.5 page 7), which means  SEA  report as one  chapter of  the  report of a proposed 
strategic proposal is completely integrated within it. The relevant legislation in China and the UK do 
not  state whether  an  SEA  report  should  be  integrated within  the  proposal  plan  report  or  be  a 
completely separate report. But  in practice, both countries adopt the  latter report form (e.g. CATS, 
2006; NCC, 2005). 
The  Canadian  SEA  system  leaves  the  contents  of  SEA  report  to  be  decided  by  responsible 
departments; on  the contrary,  the UK system stipulates a set of contents  that a  formal SEA report 
should generally have in very detail (Art. 5.1 & Annex I of the EU SEA Directive). The requirement of 
the  Chinese  SEA  system  on  the  contents  of  SEA  report  is  the  most  complex  among  the  three 
countries.  In addition  to different  types of SEA have diverse  requirements on  the  contents of SEA 
report  according  to  the  EIA  Law  (see  Appendix  B  B.3.1),  furthermore  different  legalisation  has 
different requirements (e.g. the EIA Law requires that a special plan SEA should include three major 
contents;  the Huanban 2006 № 109  requires eight  contents  should be addressed). Therefore,  the 
Chinese  system  does  not  provide  consistent  legal  requirements  to  the  issue  of  what  should  be 
addressed  in  SEA  report.  The  inconsistence  in  the  contents  of  SEA  Report  has  the  potential  to 
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The  Canadian  Cabinet  Directive  2004  clearly  states  the  governmental  departments  and  agencies 
should employ all appropriate existing mechanisms to involve the public in SEA to the fullest extent. 
But  the Canadian  system does not  clearly provide a definition on who  should be  regarded as  the 
public. The Guidelines point out through clearly understanding the concerns of the public the quality 
and  credibility  of  strategic  action  proposals  can  be  strengthened;  also  it  provides  four  possible 
methods which  can  facilitate  collecting  information  from  the  public.  Furthermore,  to  ensure  the 
public  can  actively  and  effectively  participate  in  SEA,  the  Canadian  government  established  two 




not‐for‐profit organizations  interested  in participating  in an environmental assessment.”  (Guide  to 
the  Participant  Funding  Program,  released  by  the  Canadian  Environmental  Assessment  Agency  in 
2005).  In addition to these two very helpful systems, the Access to  Information Act (Department of 
Justice  Canada,  1985)  also  helps  the  public  to  obtain  environmental  information  from  relevant 
authorities and organisations. 
Public  participation  is  also  seriously  stressed  in  the  UK  SEA  system.  Compared  to  the  Canadian 
system, although the UK system clearly defines the public which the Canadian system does not, the 
UK  SEA  system does not have dedicated  legislation which  can  ensure  that  the pubic  and not‐for‐
profit organisations who want to participate in SEAs will be properly funded. The UK system also has 
a  mechanism  that  ensures  the  public  can  access  relevant  information.  First,  UNECE  Aarhus 
Convention  clearly  states  the  public  have  the  right  to  access  [environmental]  information  and 
participate  in  decision‐making.  These  concepts  have  been  translated  into  the  SEA  Directive  by 




the public  to participate  in  EIAs.”  The  current problems  are:  first  the  public  is not defined  in  the 
Chinese SEA system, and second, there is no funding and no disclosure of relevant information to the 
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public;  this  encouragement,  therefore,  is  a mere  formality  from  the  perspective  of  practice.  The 
latest  released  the  Interim Measures  on  Public  Participation  in  Environmental  Impact Assessment 
(HuanFa 2006 № 28)  (SEPA, 2006) does not solve  these  fundamental problems,  it merely suggests 
some  possible  public  participation methods  rather  than  establishing  a  genuine mechanism  with 
which  the public are properly  informed and  funded, and  then really are able  to participate  in SEA, 
make contributions, influence the decision‐making and help environmental protection. 
The timing of when the public  is allowed to participate  in SEA has direct  influence on the quality of 






submitting  the  proposal  of  the  plan”  (Huanfa  2006  №  28).  The  TGPEIA  further  suggests  “public 
participation should cover the whole process of SEA application.” (TGPEIA Art. 2.9.3) 




which has  the potential  to  influence  the quality of public participation. The UK SEA  system  legally 
requires all  the  information  that  the EU SEA Directive  requires  to be made make available  to  the 
public, not only SEA Report, but also other useful  information which  can help  the public  to know 
more about a given strategic action and  its environmental assessment, for  instance,  information on 
strategic  action  itself, how  environmental  considerations,  consultation  comments  and  SEA Report 




of  the  EIA  Law  and Art. 34 of Huanfa  2006 № 34  stipulates  “the  developer of  the proposed plan 









account  and  should  influence  decision‐making,  which means  the  outcome  of  SEA  application  is 
intended to make a real contribution to decision‐making in both countries. In contrast, Art. 4 of the 
Chinese EIA Law states “… [the outcome of SEA application] should provide scientific foundation for 













of  legislation  and  regulation  to  strengthen  its  wide  and  effective  implementation,  however  the 
current Chinese SEA system does not have those concrete definitions, principles,  legal requirement 
and other assistant systems that make SEA applicable and genuinely facilitating  its  implementation 
which  both  the  UK  and  the  Canadian  system  have.  For  instance,  in  addition  to  the  TGPEIA  no 
specified  SEA  guidance  facilitating  SEA  application  in  various  sectors  have  been  released  (Section 
5.2.2);  there  is  no  definition  on what  the  environment  is  (Section  5.2.7);  also  among  the  three 
systems,  the Chinese  system only  requires plan  subject  to SEA which  is  the  least;  furthermore, no 
baseline  environment  study  is  required  (Section  5.2.8),  no  alternative  option  is  required  (Section 
5.2.9), the public  is not defined in relevant  legislation and regulations (Section 5.2.12) and different 
plans  have  different  requirements  on  SEA  report,  furthermore  different  legislation  has  different 
requirements on SEA report (Section 5.2.11). 
Although the UK and Canadian systems also have some problems, but the Chinese system must fill 
concrete and applicable details  into  the already established SEA  system  if  the central government 
genuinely wants SEA to help realising ‘scientific outlook of development’, build a ‘harmonious society’ 
and achieve sustainable development. 
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Table 5‐1  Comparison matrix 
Comparison object China Canada the UK (England) 
5.2.1 
Legal foundation 
The Law of P.R. China on Environmental 
Impact Assessment, Chapter 2 (came into 
force in September 2003) 
the Circular about Making Further 
Improvement of Applying Strategic 
Environmental Assessment 
Huanban 2006 № 109 (SEPA, 2006) 
the Canadian Environmental Assessment Act (the CEAA, 
1992) 
the Cabinet Directive on the Environmental Assessment of 
Policy, Plan and Program Proposals (the Cabinet Directive, 
first released in 1990, further amended in 1999, 2004) 
Directive 2001/42/EC, the SEA 
Directive (EC, 2001) 
the Environmental Assessment of 
Plans and Programmes Regulations 
2004 
 
Sector level, transport sector: 
the Circular about Relevant Matters of 
Applying Strategic Environmental 
Assessment in Transport Sector 
(MoCs, 2004) 
Sector level, transport sector: 
SEA at Transport Canada Policy Statement (released in 2001) 
Sector level, transport sector: 
No. 
5.2.2 
Guidelines and manuals 
General guidelines: 
Technical Guidelines for Plan Environmental 
Impact Assessment (on trial) HJ/T 130 – 
2003 (TGPEIA) released by SEPA 
 
General guidelines: 
Guidelines for Implementing the Cabinet Directive (released 
by Government of Canada, Privy Council Office, Canadian 
Environmental Assessment Agency) 
General guidelines: 






No specialised SEA guideline or manual 
have been released to date 
Specified guidelines: 
Handbook for Conducting Strategic Environmental 
Assessment of Policy, Plan and Program Proposals (released 
by Foreign Affair Canada and International Trade Canada) 
Strategic Environmental Assessment of Policy, Plan and 
Program Proposals: CIDA Handbook (released by Canadian 
International Development Agency) 
No dedicated SEA guideline or manual for transport sector 
Specified guidelines: 
SEA Good Practice Guidelines 
(the Environment Agency, 2004) 
Strategic Environmental 
Assessment for Transport Plan and 
Programmes TAG 2.11(DfT, 2004) 
a dedicated SEA guidance for 
transport planning 
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Comparison object China Canada the UK (England) 
5.2.3 
Authorities responsible for 
initiating, conducting, being 
consulted and reviewing SEA 
Authority responsible for initiating SEA: 
Performed by proponent authority as part of 
the planning process 
Authority responsible for initiating SEA: 
Minister of Environment 
Canadian Environmental Assessment Agency 
(the Agency) 
(the Guidelines 2.6.3 & 6) 
Authority responsible for initiating SEA: 
Performed by proponent authority as part of 
the planning process 
 
Authority responsible for conducting SEA: 
Responsible authority (proponent authority 
that produces and/or adopts the programme or 
plan) 
(the EIA Law Art. 7 & 8) 
 
Authority responsible for conducting SEA: 




Authority responsible for conducting SEA: 
Responsible authority (proponent authority 
that produces and/or adopts the programme or 
plan)  
Art. 5 (3) of the Regulations 2004 
 
Statutory consultation bodies: 
No. 
Statutory consultation bodies: 
No. 
Statutory consultation bodies: 
Yes. 
 The Environment Agency 
 The English Heritage 
 Natural England 
(the Regulations 2004, Art. 4 Consultation 
bodies) 
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Authority/organisation responsible for 
reviewing SEA: 
SEA for plans approved by the administration 
level of municipal with districts level and 
above: 
Environmental protection administrative 
competent authorities or a review team formed 
by experts and representatives from relevant 
departments. 
(the EIA Law Art. 13 Para. 1) 
SEA for plans approved by the administration 
level of provincial government and above: 
…, the review procedure and methods will be 
formulated by the EP authority of the State 
Council with relevant commissions and 
ministries. 
(the EIA Law Art. 13 Para. 3) 
Materials for helping SEA review: N/A 
Authority/organisation responsible for 
reviewing SEA: 
The SEA should be forwarded to departmental 
evaluation and review officer …  
(the Guidelines 2.5.6) 
 
 
Materials for helping SEA review: 
N/A 





Materials for helping SEA review: 
The Practical Guide released by ODPM (2005) 
Appendix 9 provides a Quality Assurance 
checklist. 
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 The Contents that an SEA examination report 
should address according to the Huanban 2006 
№ 109 Art. 7: 
An SEA Examination Report compiled by the 
examination team should include the following  
contents: 
 The scientific and accuracy of the analyses 
and prediction on those likely 
environmental impacts caused by the 
proposed strategic action; 
 [Judgements on] feasibility, effectiveness 
of those countermeasures and solutions 
preventing and relieving adverse impacts 
and possible adjustment suggestions;  
 General conclusion on the SEA Report and 
assessment outcomes; 
 General conclusion to the environmental 
reasonability and feasibility of the 
proposed strategic action and  
 Instructions to EIAs for immediate term 
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Comparison object China Canada the UK (England) 
5.2.4 
Commercial Consultancy 
Dedicated legislation for consultancy 
institutions: 
Yes. 
the Management Measures on the Qualification 
of EIA for Construction Project. 
(the SEPA Order № 26) 









Time of SEA start 
Depends on a given SEA type: 
For “one land, three areas” plans: SEA should 
be carried out during the preparation of a plan;  
(the EIA Law, Art. 7) 
For special plans: SEA should be carried out 
before the submission of a plan.  
(the EIA Law, Art. 8) 
Principle of early integration 
The analysis of environmental considerations 
should be fully integrated into the development 
of a policy, plan or program (PPPs) 
(the Guidelines 2.2.1) 
the SEA shall be carried out during the 
preparation of a plan or programme and before 
its adoption or submission to the legislative 
procedure. 
(the SEA Directive Art. 4.1) 
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Comparison object China Canada the UK (England) 
5.2.6 
Assessment objects and 
screening 
Yes Yes, referred to as “Preliminary Scan” in 
Canada 
Yes 
Assessment objects (sectors 
and admin-level) 
Special plans produced or adopted by departments or 
ministries of the State Council, or by the government 
whose administrative level is above municipal with 
districts level and its departments in the following 
sectors: Industry; Agriculture; Stockbreeding; Energy; 
Water management; Transport; City construction; 
Tourism; and Natural resources development should 
carry out SEA and compile an environmental impact 
report.  
(the EIA Law Art. 8 & the Detailed Scope of Plans that 
Need to Formulate Environmental Impact Report (on 
trial))  
Plans produced or adopted by departments or 
ministries of the State Council, or by government 
whose administrative level is above municipal with 
districts level and its departments for land use plan; 
regional construction, development and utilisation 
plan; regional construction, development and 
utilisation plan for river basin; regional construction, 
development and utilisation plan for sea area; plan 
with guiding principle for industry, agriculture, 
stockbreeding, forestry, energy, water management, 
transport, city construction, tourism and natural 
resources development should carry out SEA and 
compile an environmental impact chapter or 
illustration. 
(the EIA Law Art. 7 & the Detailed Scope of Plans that 
Need to Formulate Environmental Impact Chapter or 
Illustration (on trial))  
A plan is proposed as a comprehensive construction 
project is subject to EIA. 
(Art. 18 Para. 2 of the EIA Law) 
Policy, plan and programme which is 
submitted to an individual minister or 
Cabinet for approval. 
(the Cabinet Directive, page 1) 
Plans and programmes include those co-
financed by the European Community, as 
well as any modifications to them, which 
Are subject to preparation or adoption by an 
authority at national, regional and local 
level; or  
Are prepared by an authority for adoption, 
through a legislative procedure by 
Parliament or Government; and in either 
case, 
Are required by legislative, regulatory or 
administrative provisions. 
(the SEA Directive Art. 3 (a)) 
Plans and programmes which are likely to 
have significant environmental effects: 
Certain categories of programmes and plans 
(agriculture, forestry, fisheries, energy, 
industry, transport, waste management, 
water management, telecommunications, 
tourism, town and country planning and land 
use) and which set the framework for future 
development consent of projects listed in 
Annexes I and II to Directive 85/337/EEC; 
or 
In view of the likely effect on sites, have 
been determined to require an assessment 
pursuant to Art. 6 or 7 of 
Directive92/43/EEC. 
(the SEA Directive Art. 3 (2)) 
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Methods Category Management 
nine categories in the Detailed Scope of Plans that 
Need to Formulate Environmental Impact Report (on 
trial) and  
thirteen categories the Detailed Scope of Plans that 
Need to Formulate Environmental Impact Chapter or 
Illustration (on trial) (HuanFa 2004 № 98) (SEPA, 
2004) 
N/A the criteria specified in Schedule 1 of the 
Regulations 2004 (the same of Annex II of 
the SEA Directive); and/or  
Through consulting the consultation bodies.  
(the Regulations 2004 Art. 9 (2)) 
Criteria No. Major criteria: 
 The proposal is submitted to an 
individual minister or Cabinet for 
approval; and 
 implementation of the proposal may 
result in important environmental 
effects, either positive or negative; 
Departments and agencies are also 
encouraged to conduct SEA for other PPP 
proposals when circumstances warrant. 
(the Cabinet Directive) 
Further criteria include: The 
considerations may be of assistance in 
conducting the preliminary scan 
(screening): 
 The proposal has outcomes that affect 
natural resources, either positively or 
negatively. 
 The proposal has a known direct or a 
likely indirect outcome that is expected 
to cause considerable positive or 
negative impacts on the environment. 
 The outcomes of the proposal are likely 
to affect the achievement of an 
environmental quality goal (e.g., 
reduction of greenhouse gas emission 
or the protection of an endangered 
The characteristics of plans and 
programmes, having regard, in particularly, 
to 
 the degree to which the plan or 
programme sets a framework for projects 
and other activities, either with regard to 
the location, nature, size and operating 
conditions or by allocating resources; 
 the degree to which the plan or 
programme influences other plans and 
programmes including those in a 
hierarchy; 
 the relevance of the plan or programme 
for the integration of environmental 
considerations in particular with a view to 
promoting sustainable development; 
 environmental problems relevant to the 
plan or programme; 
 the relevance of the plan or programme 
for the implementation of Community 
legislation on the environment (e.g. plans 
and programmes linked to waste-
management or water protection). 
Characteristics of the effects and of the area 
likely to be affected, having regard, in 
particular, to 
 the probability, duration, frequency and 
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species). 
 The proposal is likely to affect the 
number, location, type and 
characteristics of sponsored initiatives 
which would be subject to project-level 
environmental assessments, as 
required by the Canadian 
Environmental Assessment Act or an 
equivalent process. 
 The proposal involves a new process, 
technology or delivery arrangement 
with important environmental 
implications. 
 The scale or timing of the proposal 
could result in significant interactions 
with the environment. (the Guidelines 
2.3) 
reversibility of the effects; 
 the cumulative nature of the effects; 
 the trans-boundary nature of the effects; 
 the risks to human health or the 
environment (e.g. due to accidents); 
 the magnitude and spatial extent of the 
effects (geographical area and size of the 
population likely to be affected); 
 the value and vulnerability of the area 
likely to be affected due to: 
 special natural characteristics or cultural 
heritage; 
 exceeded environmental quality 
standards or limit values; 
 intensive land-use; 
 the effects on areas or landscapes which 
have a recognised national, Community or 
international protection status.  
(the Regulations 2004 Schedule 12 ) 
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Comparison object China Canada the UK (England) 
5.2.7 
Assessment issues 
suggested by the TGPEIA. Stipulated by the Guidelines of  
the Cabinet Directive 
Stipulated by the legislation 
Contents of assessment 
issues 
Environmental issues (the EIA Law Art. 4) 
Social, economic and environmental issues 
(TGPEIA Art. 2.3.1) 
Environmental issues 
(the Cabinet Directive 2004) 
Environmental issues 
(the Regulation 2004, Art. 12 (3)) 
Definition of the assessment 
issues 
Indirect, secondary and cumulative adverse 
environmental effects. 
(Huanban 2006 № 109 Art. 6 (4)) 
Relevant environmental issues includes: 
 local environment (natural landscape, 
cultural heritage, human health, 
social/economic, noise and transport); 
  natural resources (water, air, soil, fauna, 
flora, mineral resources, energy, solid 
waste); and 
 global environment (climate, biodiversity) 
(TGPEIA Art. 2.4.3) 
SEA should consider the scope and nature of the 
likely environmental effects, and contribute to 
[strategic actions] on an equal basis with economic 
or social analysis. 
The components of the environment, including: 
 Land, water and air, including all layers of the 
atmosphere; 
 All organic and inorganic matter and living 
organisms; and 
 The interacting natural systems that include 
components referred to in above two paragraphs. 
An environmental effect is: 
 Any change that the policy, plan or programme 
may cause in the environment, including any 
effect of any such change on health and socio-
economic conditions, on physical and cultural 
heritage, on the current use of lands and 
resources for traditional purpose by Aboriginal 
persons, or on any structure, site or thing that is 
historical, archaeological, paleontological or 
architectural significance, and 
 Any change to the policy, plan or program that 
may be caused by the environment. 
Whether any such change occurs within or outside 
Canada. (the Guidelines 3.0 Environment) 
Biodiversity; population; human health; 
fauna; flora; soil; water; air; climatic factors; 
material assets; cultural heritage, including 
architectural and archaeological heritage; 
landscape and the inter-relationship between 
the previous issues. (the Regulation 2004 
Schedule 2 (6), the same as Annex I of the 
SEA Directive) 
Secondary, cumulative, synergistic, short, 
medium and long-term permanent and 
temporary, positive and negative effects 
should also be properly assessed. 
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Comparison object China Canada the UK (England) 
5.2.8 
Baseline information 
Not required by the major legislations. 
TGPEIA Art. 2.3 defines the baseline 
environment as the environment develops in 
the condition that the proposed development 
plan does not exist. 
N/A Yes, legally required. 
The relevant aspects of the current state of 
the environment and the likely evolution 
thereof without implementation of the plan or 
programme. 
(the SEA Directive Annex I (b)) 
5.2.9 
Alternatives options 
Not legally required, suggested by the 
TGPEIA. 
 
SEA team should recommend alternative 
plans to decision-makers. (TGPEIA Art. 
2.6.2) 
and 
an Plan EIA report should include:  
 Comprehensive description of all 
environmentally feasible options; 
 The environmentally feasible plan, and 
some alternative plans. 
(TGPEIA 3.1.7.2 & 3) 
 
 
Yes, legally required. 
[Comparison between alternatives] is one of the 
most critical aspects of any SEA, the comparison 
will help identify how modifications or changes to 
the PPPs can reduce environmental risks. 
(the Guidelines 2.2.1 Examine alternatives) 
Yes, legally required. 
 “… an environmental report shall be 
prepared in which the likely significant 
effects on the environment of implementing 
the plan or programme, and reasonable 
alternatives taking into account the 
objectives and the geographical scope of the 
plan or programme, are identified, described 
and evaluated”  
(The SEA Directive Art. 5 (1)) 
 Information to be provided in the 
Environmental Report should include “an 
outline of the reasons for selecting the 
alternatives dealt with.” 
(the SEA Directive I (h)) 
 Hierarchy of alternatives (need or demand→
mode or process→location→timing and 
detailed implementation) 
(the Practical Guide Appendix 6) 
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Comparison object China Canada the UK (England) 
5.2.10 
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Comparison object China Canada the UK (England) 
5.2.11 
SEA Report and  
the Non-Technical Summary 
Legally required Legally required Legally required 
Type of the report A separate report, or an chapter or illustration 
integrated into the proposed plan 
A separate environmental impact report 
is not required. 
(the Cabinet Directive 2.5) 
The federal departments and agencies 
should prepare a public statement of 
environmental effects when a Detailed 
Analysis (a formal SEA) has been 
conducted. 20 
An environmental report shall mean the part of 
the plan or programme documentation 
containing the information about the likely 
significant effects on the environment of 
implementing the plan or programme, and 
reasonable alternatives taking into account the 
objectives and the geographical scope of the 
plan or programme, are identified, described 
and evaluated. 
(the SEA Directive, Art. 2 (c) and Art. 5 (1)) 
Contents of the report An SEA report (for special plans)should include: 
 the general information;  
 the summary of the proposed plan;  
 the description of the current environment;  
 analysis and assessment of environmental 
impacts;  
 the option preferred of a proposed plan and the 
mitigation measures; 
 expert consultation and public participation;  
 monitoring and follow-up measures; 
 difficulties and uncertainties, and 
No general requirements according to 
the Cabinet Directive and its guidelines. 
21 
Departments will determine the content 
and extent of the public statement 
according to the circumstances of each 
case. 
(the Cabinet Directive 2.5) 
The SEA Directive Annex I: 
 an outline of the contents, main objectives of 
the plan or programme and relationship with 
other relevant plans and programmes; 
 the relevant aspects of the current state of the 
environment and the likely evolution thereof 
without implementation of the plan or 
programme; 
 the environmental characteristics of areas 
likely to be significantly affected; 
 any existing environmental problems which 
are relevant to the plan or programme 
including, in particular, those relating to any 
areas of a particular environmental 
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 the conclusion of SEA application.  
An environmental impact chapter or illustration 
should include: 
 preface (those environmental protection policies, 
objectives and standards relevant to the proposed 
plan); 
 description of the current environmental situation; 
 analysis and assessment of environmental impacts 
 mitigation measures for environmental impacts. 
(the TGPEIA Art. 3.1) 
The contents of an SEA report according to the 
Huanban 2006 № 109 includes: 
 Summary of the proposed plan; 
 Analysis of environmental resources that restrict 
the implementation of the proposed plan; 
 Compatibility assessment of the proposed plan 
with other relevant policies, regulations and plans; 
 Identification, analysis and prediction of those 
direct, indirect or cumulative environmental 
impacts caused by the implementation of the 
proposed plan; 
 Countermeasures and solutions that can prevent 
or reduce adverse environmental impacts; 
 Follow-up monitoring plan or significantly adverse 
environmental impacts  
 Conclusion of SEA application 
pursuant to Directives 79/409/EEC and 
92/43/EEC; 
 the environmental protection objectives, 
established at international, Community or 
Member State level, which are relevant to the 
plan or programme and the way those 
objectives and any environmental 
considerations have been taken into account 
during its preparation; 
 the likely significant effects on the 
environment, including on issues such as 
biodiversity, population, human health, fauna, 
flora, soil, water, air, climatic factors, material 
assets, cultural heritage including architectural 
and archaeological heritage, landscape and 
the interrelationship between the above 
factors; 
 the measures envisaged to prevent, reduce 
and as fully as possible offset any significant 
adverse effects on the environment of 
implementing the plan or programme; 
 an outline of the reasons for selecting the 
alternatives dealt with, and a description of 
how the assessment was undertaken including 
any difficulties (such as technical deficiencies 
or lack of know-how) encountered in compiling 
the required information; 
 a description of the measures envisaged 
concerning monitoring in accordance with 
Article 10. 
 a non-technical summary of the information 
provided under the above headings. 
Non Technical Summary Not required Not required Legally required 
A non-technical summary of the information 
provided in the environmental assessment 
report.(the SEA Directive Annex I (j)) 
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Comparison object China Canada the UK (England) 
5.2.12 
Public participation 
Encouraging Involving to the fullest extent Legally required 
The public, the definition No. No clear definition, but the Cabinet 
Directive states: the public include those 
likely to be most affected [by potential 
environmental effects], and other 
stakeholders (that is, those with an 
interest in the PPPs) and the public. 
(the Guidelines Art. 2.4) 
The public shall mean one or more natural or legal 
persons and, in accordance with national legislation or 
practice, their associations, organisations or groups. and 
“the public affected or likely to be affected by, or having 
an interest in [a plan or programme] including relevant 
NGOs.” 
(the SEA Directive Art. 2 (d) & Art. 6 (4)) 
Legal requirement The government encourages relevant 
organisations, experts and the public to 
participate into SEAs through proper 
approaches. 
(the EIA Law Art. 5) 
[the EIR should document] public 
participation and the explanation on 
whether the comments and suggestions 
made by the public are accepted or not. 
(Huanban 2006 № 109 Art. 6 (6)) 
 
Departments and agencies should use, to 
the fullest extent possible, existing 
mechanisms to involve the public, as 
appropriate. 
Departments and agencies shall prepare a 
public statement of environmental effects 
when a detailed assessment of 
environmental effects has been conducted 
through a SEA. This will assure 
stakeholders and the public that 
environmental factors have been 
appropriately considered when decisions 
are made. 
(the Cabinet Directive) 
The Consultation Bodies must be consulted on screening 
determinations on whether SEA is needed for plans or 
programmes.  
(the SEA Directive Art. 3.5) 
The Consultation Bodies shall be consulted when deciding 
on the scope and level of detail of the information which 
must be included in the environmental report. (the SEA 
Directive Art. 5.4) 
The draft plan or programme and the environmental 
report prepared in accordance with Art. 5 shall be made 
available to the Consultation Bodies and the public.  
(the SEA Directive Art. 6.1) 
The public shall be given an early and effective 
opportunity within appropriate time frames to express 
their opinion on the draft plan or programme and the 
accompanying environmental report before the adoption 
of the plan or programme or its submission to the 
legislative procedure.22  
(the SEA Directive Art. 6.2) 
                                                            
22 The Directive does not require full consultation with the public or bodies other than Consultation Bodies until the Environmental Report on the draft plan or programme is finalised. (ODPM, 2005) 
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Supportive legislations and 
systems 
the Interim Measures on Public 
Participation in Environmental Impact 
Assessment  
(HuanFa 2006 № 28) (SEPA, 2006) 
The Canadian Environmental Assessment 
Registry System (the CEAA) 
The Participant Funding Program (the 
CEAA) 
Access to Information Act 
UNECE Aarhus Convention 
Freedom Information Act 
European Convention on Human Rights 
UNECE ESPOO Conventions 
Timing Hold hearings, forums or other measures 
before submitting the proposal of the 
plan. 
(the Huanfa 2006 № 28 Art. 33) 
Public participation should cover the 
whole process of SEA application.  
(the TGPEIA. 2.9.3) 
At an early stage. 
(the Guidelines 2.4.1) 
The public shall be given an early opportunity… 
(the SEA Directive Art. 6.2) 
The period referred to in paragraph (2)(d) must be of 
such length as will ensure that the consultation bodies 
and the public consultees are given an effective 
opportunity to express their opinion on the relevant 
documents. 
(the Regulations 2004 Art. 13 (3)) 
Methods Hearing, questionnaire, mass media and 
bulletin. 
(the Huanfa 2006 № 28 Art. 33 and the 
TGPEIA Art. 2.9.4) 
N/A N/A 
Information available to the 




The public statement 
(the Cabinet Directive) 
The Regulations 2004 Art. 16 (4): 
 The plan or programme, as adopted; 
 The SEA report; 
 How environmental considerations have been integrated 
into the plan or programme; 
 How the SEA report has been taken into account; 
 How opinions expressed in response to 
 The invitation referred to in 13 (2) (d) 
 Action taken by the responsible authority in 
accordance with regulation 13 (4) have been taken 
into account; 
 How the results of any consultations entered into 
under regulation 14 (4) have been taken into 
account; 
 The reasons for choosing the plan or programme as 
Imperial College, London  Zhou, Kaiyi ∙ 2009 
124 
adopted, in the light of reasonable alternatives dealt 
with; and  
 The measures that are to be taken to monitor the 
significant environmental effects of the implementation 
of the plan or programme 
5.2.13 
Outcome of SEA application 
Providing scientific foundation for 
decision-making. 
(the EIA Law Art. 4) 
The environmental considerations should 
be fully integrated into the analysis of 
each of the options developed for 
consideration, and the decision [of the 
proposals] should incorporate the results 
of the SEA. 
(the Cabinet Directive) 
Results of the SEA should be taken into account when 
decision is being made. 










EA Application in 





In Chapter 4, Appendix A  and B,  the  laws,  legislation,  regulations  and  general  legal  and  technical 
requirements  related  to SEA have been described  to provide a general understanding on how SEA 
should be applied  in China  in theory. In this part (Part 3), a questionnaire study and a series of real 
case studies on EA practices (SEA and EIA) for PLEI development actions (plan and project), and the 
detailed  results of  these  studies are presented. These  studies provide  the practical details of how 
actually EA has been applied to PLEI development actions after the EIA Law was enacted. 
Since the EIA Law came into force in September 2003, a series of SEA application cases were carried 
out consistent with the formal  legal requirements  (cf. State Council, 2006).  In expressway planning 
field, the SEA case for expressway network planning of Hunan province (finished in July 2006) is the 
first actual SEA practice  in the road transport field  in China. 23 In November 2006, another SEA case 
for  expressway  network  planning  of  Shanxi  province was  completed. After more  than  two  years’ 
preparations,  researches and explorations,  in 2006 SEA  for  road  transport planning had become a 
tangible  EP  approach  rather  than  a  simple  concept  only  existing  in  laws,  legislation  and  other 
documents released by the central government, SEPA and other relevant ministries and commissions. 
In  conclusion,  by  2006  SEA  had  begun  to  integrate  environmental  considerations  into  high  level 
infrastructure planning and decision‐making in road transport sector in China. 
Consequently,  it  is crucial  to know practically  ‘How  is environmental assessment  (including both 
project  level EIA  and  strategic  level  SEA)  applied  to  provincial  level  expressway  planning  and 
construction actions currently  in China after  the EIA Law came  into  force nearly  two and half 
years ago?’ (the research question Q.3.1, Table 2‐3 on page 44) Also it was important to evaluate the 







The  first  study  that aimed at answering  the  research question Q.3.1 was  the questionnaire  study. 
From  July  to  September  2006,  a  set  of  questions  on  SEA  application  was  sent  to  Chinese  EA 












ten  Chinese  environmental  assessment  experts,  three  completed  questionnaires  were  returned. 








with  a  Class  A  EIA  qualification  certificate.  The  Institution  is  one  of  ten  consultation 
institutions  recommended by  the MoCs  in 2004 and has been undertaking a number of 





All  three  respondents  of  the  questionnaire  for  the  current  situation  of  SEA  application  in  China 
consider  “there  is  a  provincial  SEA  scheme  for  the whole  provincial  expressway  planning  system” 
(Question № 1) and SEA is applied for PLEI planning according to those released and enforced laws, 
cabinet directives and ministerial  regulations  (Question № 2). This  finding meets with  the  fact,  in 
2006  SEA was  applied  to  two  PLEI  network  plans.  Therefore,  in  order  to  understand  how  SEA  is 
applied  to  PLEI  development  actions  in  China  in  detail  and  further  fully  answering  the  research 








Comparative analyses of legal requirements in different SEA systems 
129 
The  case  studies  (two  SEA  cases  and  one  EIA  case)  adopted  the  type  of  evaluation  of  “studies 
evaluating and comparing a limited number of assessment studies in depth.” (Thissen, 2000 page 115) 
To  avoid making  subjective  judgements during  the  course of  these  studies  as  far  as possible,  the 
studies employed an objective evaluation method which was to evaluate the contents of the reports 
of  the  three  cases by  thoroughly  referencing  the  two newly developed EA evaluation  criteria  sets 
featuring  “inputs,  process  and  outcome  criteria”  (Noble,  2003)  (detailed  descriptions  on  the  SEA 
review criteria set is in Section 6.2, on the SEA review criteria set is in Section 7.2). 




to  PLEI  network  planning  in  China  are  separately  presented,  Chapter  6  is  for  SEA  case  studies, 
Chapter 7 is for EIA case study, and discussions and conclusions fully based on the outcomes of the 
case  studies  and  the  questionnaire  study  on  the  current  SEA  application  in  road  transport 
















• were among  the  ten consultancy  institutions  recommended by  the MoCs according  to  the 
Circular on Relevant Matters of Applying  Strategic  Environmental Assessment  in Transport 
Sector (MoCs, 2004); 










• were  in the same  legal context,  in which SEA application has been strengthened by various 
legislation described in Chapter 4. 
Hence  the state of SEA application  to  road  transport  infrastructure plan  in 2006  in China could be 
generalised based the outcomes of the SEA case studies. 
The SEA multi‐case study employed one review criteria set to evaluate  the  two selected SEA cases 
which  had  the  same  background  and  the  same  assessment  objects,  therefore  those  general 
shortcomings,  problems  and  possibly  advantages  existing  in  the  current  SEA  application  for  PLEI 














which  the given SEA  is being applied. Bina  (2007, page 592) defines  the context as “encompassing 
both  the  nature  of  the  strategic  initiative  to  be  evaluated,  the  purpose  attached  to  SEA,  and  the 
institutional, cultural and political character of the development sector and organisations where SEA 
is applied.” Therefore,  in practice  there are  two kinds of evaluation activities  focusing on different 
objects: 1.  legal and/or  institutional arrangements, and 2.  individual assessment process and report 
SEA case studies 
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necessary and  sufficient condition of  the effectiveness of SEA; 2. Bonde and Cherp  (2000, cited  in 
Noble  2003  page  133)  argues  “inputs  and  process  components  of  SEA  are  still  far  from  being 






Based  on  the  nature  of  SEA  application,  the  current  urgent  problem  faced  by  the  Chinese  SEA 
authority, scholars and practitioners, the nature of SEA review presented in the previous paragraphs, 
and most  importantly  the  research  objective  of  this  Ph.D.  study,  one  new  SEA  criteria  set  was 




international  reputations, namely  ‘strategic environmental assessment performance  criteria’  (IAIA, 
2002),  IEMA’s  ‘Strategic  Environmental  Assessment  Environmental  Report  Review  Criteria’,  the 
Directive  2001/41/EC,  the  UNECE’s  Protocol  on  Strategic  Environmental  Assessment;  also 
suggestions made  by  Glasson  et  al.  (1999),  Thissen  (2001), Noble  (2003)  and  Therivel  (2004)  on 













the category of  ‘a  special plan  for  transport –  transport plan  for national  road network, provincial 
road network and municipal with districts road network’, and the final plan should be approved by 











expressways are 2,184 km,  total  investment  is 101.0 billion Yuan RMB,  total expressway 
mileage reaches 3,587 km at the end of this stage; 
2) the  second  stage  is  from  2011  –  2020,  total  construction  scale  is  1,402  km  new 
expressways, total investment is 57.4 billion Yuan RMB, total expressway mileage reaches 
4,989 km at the end of this stage; and 
3) the third stage  is from 2021 – 2030, total construction scale  is 626 km new expressways, 
total  investment  is 35.0 billion Yuan RMB, total expressway mileage reaches 5,615 km at 
the end of this stage. 
Overall,  the  total  land  taken  by  the  proposed  network  plan  varies  from  0.220 million mu  (about 
14.673  thousand  ha  or  146.725  km2)  to  0.375 million mu  (25.032  thousand  ha  or  250.323  km2) 
according to different land‐take scenarios. 
 





developer  (the Communications Office of Hunan Province)  to help develop  the plan. The  SEA was 
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organisations  invited  by  the  chief  developer  to  help  develop  the  very  plan  under  the  major 
objective to “identify the shortcomings of the expressway network plan in the light of the principle of 
sustainable development,  then  improve  road network  class and optimise  its  layout, and ultimately 
identify environmentally  sensitive  sites, analyse  those  factors  restricting  the  implementation of  the 





















The  proposed  expressway  network  of  Shanxi  province  is  formed  by  three  vertical  routes,  four 
horizontal routes and five radiative routes. Total mileage is 5,002 km, including five side‐roads of 369 
km  in  length. According  to  this plan, national expressways are 3,541 km out of 5,002 km,  the  rest 
1,461 km are province‐owned. 
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According to the Plan, in 2007 total finished expressway mileage reaches 2,000 km; in 2010 the total 




different  land‐take  scenarios. The SEA Report does not mention  the  total budget of  the proposed 
plan. 
The developer‐in‐chief of the proposed plan is the Communications Office of Shanxi Province, and the 
developer  authorised  the China Academy of Transportation  Sciences  (CATS) of  the MoCs,  another 
institution directly under the MoCs, to undertake the SEA. The information about those organisations 
and institutions invited by the chief planner to corporately develop the proposed plan with it is not 
documented  in  the  SEA  Report.  The  assessment  objectives  could  be  concluded  as  “analysing 
shortcomings  and  deficits  of  the  proposed  plan  in  the  light  of  sustainable  development,  then 












and  the assessment elements are dispersed  throughout different chapters and sections  in  the  two 



























































































Both  cases  get  “E”  in  the  first major  review  issue, which means  the quality  is  ‘just unsatisfactory 












involvement  into  the  planning  could  be  the most  likely  reason  which  led  to  poor  collaboration 
between the SEA team and the planning team. The Hunan SEA started in September 2005, the final 





Qin Du  Shi  Bao  (a  newspaper  published  in  Shanxi  province), 28 the  Expressway Network  Plan was 
formally  released by  the provincial  communication office on 6th March 2006. Considering  the SEA 
Report was finished in November 2006, two possibilities could be deduced: first the Shanxi SEA case 
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Second, both  reports directly present SEA objectives without providing any  referenced  sources, or 
scientific  evidence, or  any possible  links between  the  selected  SEA objectives  and  any  related  EP 
objectives  existing  in  relevant  national  policies,  legislation  or  international  treaties  signed  by  the 
central government. Strictly speaking, in the Shanxi case actually no SEA objectives were identified at 
all. For instance in a column titled as ‘[Environmental] Protection Objective’ 29 for water environment, 
the Team only  filled  in a phrase of  ‘the quality of water environment’ as  the SEA objective  rather 
than a generally used environmental objective such as ‘improving or stabilising the quality of current 
water environment’. Although both teams had carried out a series of compatibility tests between the 
proposed  plan  and  relevant  policies,  plans  and  programmes,  there  is  no  evidence  found  in  the 
reports  to  support  the  claim  that  the  teams  had  referenced  any  EP  objectives  listed  in  those 
referenced  materials  to  help  identifying  SEA  objectives  for  their  SEA  applications.  The 
appropriateness of those adopted SEA objectives therefore is questionable. 
Third, both SEA teams identified the assessment area as the entire province without considering the 
nature  of  those  likely  impacts.  Theoretically,  using  a  fixed  study  area  for  all  environmental 
assessment issues without proper distinction is not scientific and reasonable. In both SEA cases, using 
a fixed study area, which was the entire province territory, to some environmental issues it might be 
too big, but  for others  it might be  too small. For  instance, an  inter‐provincial expressway network 
makes species (fauna and flora) interprovincial migration much easier than it used to be (Ding et al., 
2008). Obviously,  in order  to comprehensively evaluate  this particular  impact,  its assessment area 
should not be  limited  in one province  in an SEA for a PLEI network plan. On the contrary, to some 
precious species only found in particular sites where the proposed expressway routes pass through, 




Fourth, both SEA  reports have a  list  including  those national  laws,  legislation,  regulations, policies, 
technical manuals that have influences on the SEA applications. But through carefully analysing, it is 
found that the two teams had referenced different materials, although the difference was very tiny. 
The Shanxi  team had  referenced  twenty‐eight  fundamental national  level pieces of  legislation, but 
the  Hunan  team  had  only  referenced  twenty‐seven  of  them.  Furthermore,  both  teams  had 
referenced some national  legislation the other team had not referenced.  It  is clearly unsatisfactory 





Imperial College, London  Zhou, Kaiyi ∙ 2009 
142 
more complete. Furthermore  the  two  reports show  that both  teams had also  referenced different 
manuals and technical guidelines. Again,  if combining the two  lists as one, the newly combined  list 
may be much closer to the ideal one for PLEI network plan SEAs in China. 
Finally although both reports have a dedicated section to describe the development process of the 
proposed network plan,  its  layout,  its major programmes and  the  implementation  timeframe,  the 
descriptions on  these  issues are very brief,  in particular  the  information on how  the network plan 
was developed is too short. This very brief and limited information may be because of the strategic 
nature of the proposed plan, but there is no way for the public and other parties to understand the 














Hunan  case,  the Team used  ‘NO2 density  in urban areas’ as one  indicator  to describe  the  current 
condition  of  air  pollution  in  urban  areas,  but  actually  expressways mainly  go  through  rural  and 
remote areas  rather  than cross  through cities. Therefore  ‘NO2 density  in urban areas’  is not a key 
matter  for  expressway  infrastructure  planning.  In  short,  the  Hunan  team  did  not  stress  those 
environmental issues that will most likely to be affected by the proposed plan, or in other words the 
SEA  was  not  context  specific.  These  descriptions  merely  tell  readers  common  environmental 
knowledge about  the province  rather  than what environmental  issues will be affected due  to  the 
implementation of the plan and what is the current condition of those likely affected environmental 
issues. The Shanxi case has a similar problem in this review issue. 
Second,  the baseline  study was not properly  carried out. For  instance,  in  the Shanxi  case,  for  the 
assessment  on  acoustic  environment,  the  Shanxi  team  did  not  conduct  any  study  on  the  current 
noise  level  for those sensitive sites that are most  likely to be affected. When the Hunan  team was 
trying  to assess  likely  impacts on  the water environment,  the  team only used data  from  the 2005 
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Water Function Zone Plan as the baseline condition, no future condition was predicted. No baseline 
environment  study  in both SEAs made  impact prediction and evaluation almost  impossible or  the 
final assessment outcomes would have great uncertainties because the object of SEA application, the 
environment  is not constant,  its condition  improves or degenerates due to  influences from various 
other  factors. Hence, predicting and evaluating environmental  impacts without understanding  the 
baseline environment condition  (‘the current condition’ plus  ‘the  future development  trend  in  the 




interviews and/or  surveys  to collect  the  information on  the current condition of  the environment, 
the  Shanxi  team  only  referenced  one  source  to  obtain  materials  on  air,  water  and  acoustic 
environment  quality;  in  addition  to  the  already mentioned  2005 Water  Function  Zone  Plan,  the 








assessed  and  their  assessment  indicators  and  objectives. But  the  following  problems mean  these 
efforts failed: 
1) No  logical  link between  those environmental  issues being  assessed,  their  indicators  and 
assessment objectives; 
2) Indicators were not properly identified; 
3) Those environmental  issues  to be affected by  the  implementation of  the proposed plan 
therefore subject to SEA and the adopted assessment indicators were not justified; and 
4) Assessment objectives were not properly identified. 
The  fundamental problem  found  is  that  through  reading  the  two SEA  reports,  readers cannot  find 
any  logical  links between  those environmental  issues  to be affected by  the  implementation of  the 
proposed plan  therefore subject  to SEA,  their assessment  indicators and  the  identified assessment 
objectives.  For  instance,  in  the  Shanxi  case  for  the  ‘environmental  category’  of  ‘material  assets’, 
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those  identified  ‘environmental objective’ are  ‘control  land  taken,  reduce  the  impacts on precious 
land  type;  and  reduce  energy  consumption  of  road  transport’,  the  corresponding  assessment 
indicator is ‘land taken and cultivated land taken’ (CATS, 2006 page 10). Clearly there is no logical link 
between  the  assessment  indicator  which  is  ‘land  taken  and  cultivated  land  taken’  and  the 
‘environmental objective’ which is ‘reduce energy consumption of road transport’. Also based on the 
statement,  it  is hard to understand what the exact environmental  issues the team was  intending to 
assess. Furthermore, for those impacts being assessed, the assessment indicators are not consistent 
in  different  chapters  in  both  reports.  Some  environmental  issues  identified  in  early  chapters 
strangely disappear in later chapters without any explanation. This phenomenon suggests that both 




‘volume of  increased  traffic noise’, but no unit was given; also no unit was given  for  the  indicator 
‘reducing energy consumption of road transport’. It is hard to imagine, therefore, that the two teams 
could use  those  selected  indicators without  clearly meaning  to  identify exact  assessment objects, 
predict and evaluate impacts and finally present assessment outcomes. Still using the example from 
the Shanxi case presented in the previous paragraph, obviously it was impossible to use an indicator 
such  as  ‘land  taken  and  cultivated  land  taken’  to  assess  an  impact  relating  to  ‘reducing  energy 




a) Both  teams  just  simply  presented  their  results  without  providing  any  scientific 
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instance industry structure, the quality of life). For example, the Shanxi team identified 
that  the  implementation of  the proposed network plan will  “[make] people  living  in 
most of  regions  [in Shanxi province] directly use  fast,  safe,  flexibility and convenient 
road transport system” (CATS, 2006 page 116), no proper  indicators were adopted to 
clearly address how safe, how fast and flexible. Actually,  ‘fast’ could be assessed and 
interpreted by  indicator  ‘reduced  travel  time  (Minutes)’;  safe  could be assessed and 
interpreted by indicator ‘reduced road accident number (e.g. number of fatalities)’ and 




a) Assessment  objectives  in  both  reports  did  not  have  the  nature  of  environmental 




of  a  given  environmental  issue  being  assessed  tries  to  achieve  (e.g.  limit  water 
pollution  to  levels  that do not damage natural system, decrease noise and vibration, 
etc.).  Clearly  those  EP  objectives  listed  in  the  Hunan  report  do  not  meet  the 
requirement. 
b) Both  teams did not distinguish EP objective and assessment objective.  In  theory, EP 
objectives and assessment objectives are  tightly  related, but not  the  same. The  SEA 
team  should  identify  assessment  objectives  by  properly  referencing  EP  objectives 




cases,  both  SEA  teams  directly  referenced  EP  objectives  as  assessment  objectives 
without considering the nature of the plan and the actual environmental context. 
c) Both  reports  directly  presented  ‘assessment  objectives’  without  providing  any 
referenced sources, or scientific evidence, or any possible  links between the selected 
assessment  objectives  and  any  related  EP  objectives  existing  in  relevant  national 
policies,  legislation  or  international  treaties  signed  by  the  central  government. 
Although  both  teams  had  carried  out  a  series  of  compatibility  tests  between  the 
proposed  plans  and  relevant  policies,  plans  and  programmes,  there  is  no  evidence 
found  in  the  reports  to  support  the  claim  that  the  teams  had  referenced  any  EP 
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objectives  listed  in  those  referenced  materials  to  help  identifying  assessment 




the Shanxi  team used a phrase of  ‘environmental objective’,  the Hunan  team used  ‘environmental 
protection objective’ as their assessment objectives. 
6.3.2.4. Prediction and assessment of environmental impacts 
To this review  issue, both cases’ performance  is unsatisfactory. The ultimate problem  is  that  there 
was  only  impact magnitude  identification  and  no  impact  significance  assessment. Although  the 
Shanxi team did assess ‘environmental impact sensitiveness’ to help make evaluation on significance 









First,  the overall  impression of both SEA cases on  the  issue of  impact prediction and evaluation  is 
that  the  environmental  issues  being  assessed  were  inconsistent  during  the  course  of  the  SEA 
applications. Both teams provide tables including those environmental issues that should be assessed 
with  indicators  in  the  first  chapter of  the  SEA  reports. But  strangely, not all environmental  issues 
listed  in  the  tables were actually assessed. For  instance,  in  the Shanxi  case,  for  the  impact on air 
quality  the Team  chose  ‘volume of emission of CO, HC, NOx, etc.’  as  indicators  (but note  that no 
timeframe and no units were given; the volume of emission could be per year, month or day; also 
‘etc.’ was used rather  than  listing all selected environmental  impacts), but actually  the assessment 
result was  that  the Team  regarded  “the better  the  road quality  the  less  fuel  consumption”  (CATS, 
2006 page 114). Again  in  the Shanxi case,  for  those  likely  impacts on society,  the Team chose  ‘the 
number of created jobs’ as the effect being assessed, but when actual assessments were carried out, 
two more  impacts  (impacts  on  industrial  structure  and  impact  on  living  quality) were  added  and 
presented without any explanations on why two more  impacts had been assessed. The report does 
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not  provide  any  information  on why  some  indicators  had  been  dismissed  and  a  number  of  new 
indicators  had  been  employed when  impacts were  being  assessed.  This  kind  of  inconsistency  in 
environmental issues being assessed is very common in both reports. 
Second,  those  indicators both  teams adopted  to  ‘really’ predict  likely environmental  impacts were 
not  the  same  indicators  presented  in  the  matrix  of  “environmental  objectives  and  assessment 




indicators  for  certain  impacts,  and  no  properly  defined  assessment  objectives  –  neither  team 
identified receptors for those likely impacts. Actually the Shanxi team assessed impacts on the basis 
that  receptors were  absent.  For  instance,  the  Team  used  daily  emission  volume  of  COD,  SS  and 
petroleum  pollutants  as  the  indicators  to  predict  significance  of  those  impacts  on  the  water 
environment, but the Team did not identify the receptor of the impacts (e.g. human being, economic 
fish  species,  other  precious  aquatic  animals  etc.)  and  explain  why  they  thought  in  some 
circumstances the  impact  is significant (it  is significant because those people who use water bodies 
within the location as drinking water sources will be in danger if the water bodies are polluted, or the 
impact  is significant because commercial fish species raised  in the water bodies within the  location 
will be polluted and their price will drop or in an extreme condition fish cannot be sold). Along with 
the lack of impact receptor, other major characteristics of impact which could have influence on an 
impact’s  significance were also  ignored, e.g.  frequency, duration, permanent or  temporary  impact, 
and reversible or irreversible. Therefore it was unlikely the teams could properly assess an impact in 
the case  that all  these  fundamental  inputs were not  taken  into account when a given  impact was 
being  assessed.  In  addition  to  the  above  problems,  impact  assessment  actually  stopped  when 
impacts’ magnitude had been identified. This is exactly what the Hunan SEA team did. The Team just 




an SEA  for PLEI network plan were  simply  ignored. For  instance,  the Shanxi  case did not  consider 
increased energy consumption caused by the network plan at all. 
Furthermore, the findings of the case studies clearly point out a  fact that both teams did not have 
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map with  all  listed  heritage  sites  represented  by  dots  to  assess  how  the  proposed  network  plan 








strategic action which has  the potential  to significantly  impact  the environment and  then  threaten 
sustainability. Therivel  (2004, page 110)  states “the  role of SEA  is  to help  identify more  long‐term, 
sustainable alternatives;  identify and assess  the environmental  impacts of different alternatives  to 
help  inform and support the choice of alternatives and hopefully make the choice more sustainable; 










criteria  to evaluate  the performance of  the  two SEAs  in  this  issue, both cases only  scored  ‘F’. The 
following  reasons  can  partially  answer  the  question  of  why  alternatives  were  absent  in  SEA 
application and planning at this planning level in the road transport planning field in China. 
First,  although provincial  government has  the  authority  to plan  an  expressway network within  its 
territory, most of the planned expressway programmes which are the ‘fibres’ to weave a provincial 
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not  complete  and  if  the  continued  expressway mileage  is  less  than  800  km,  those  expressways 
already built cannot play the major role they are supposed to. The expressway programmes in both 
plans, therefore are supposed to complete the provincial networks and then the national network. 
The third reason  is the national policy on the car  industry. China has already committed  itself to a 






With these three reasons  it  is easy to understand that road network planners at provincial  level do 
not have the right and desire to suggest any strategic and management alternatives. The Shanxi team 
suggested a number of potential route options, but  it  is hard to say they were genuine alternatives 
due  to no explanations being given  in  the  report  to address what  those alternative  route options 





Because no  impact was properly assessed,  then no mitigation measures  for any  significant  impact 
were developed. Those ‘mitigation’ measures developed by the two teams were actually general and 
common suggestions and common practical guidelines. For instance, the Hunan team suggested that 
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residence sites and schools, most of other suggested mitigation measures were general instructions 
and  common  practical  guidelines  as  those  found  in  the Hunan  report.  In  short,  those mitigation 
measures were general instructions and common practical guideline, rather than properly developed 
measures aiming to mitigate any given impacts. 
Both  reports  have  a  dedicated  section  to  address monitoring measures.  In  this  review  issue,  the 
Shanxi  case performed much worse  than  the Hunan  case although generally  speaking both  cases’ 
performance was not satisfactory. The first thing about monitoring is what should be monitored and 
the monitoring objects (the indicators). In the Shanxi report, no monitoring issues or their indicators 
have been  identified. This was because  the Team had not  identified any  significant  impact and/or 
uncertain  impact  needed  to  be  monitored  and  assessed  again  in  the  future.  The  Hunan  team 
regarded  air,  noise  and  water  pollution  should  be  monitored  and  a  number  of  corresponding 
indicators  including  increased energy consumption, total air pollutants emission,  jobs created were 
suggested, but the Team did not justify why these environmental issues should be monitored and the 
rationality of those adopted  indicators, and clarify the  intention and purposes of carrying out these 
monitoring  activities.  In  the  Shanxi  case,  because  no  monitoring  indicators  were  identified,  no 
monitoring plan  is given at all  in  the Report. The Hunan  team  suggested a monitoring plan  for air 
pollutants,  noise  and water  pollutants,  but  also  no  description  on why  the  Team  thought  these 
pollutants should be monitored. Also the Team neglected to mention who should provide resources 
to make  the  planned monitoring  activities  function  properly,  and  how  to  react  and  deal with  in 








Theoretically,  contributions  here  mean  ‘effectiveness’  in  Lawrence  (1997)  which  is  about  how 
planning and decision making  is  influenced by  the  findings  from SEA.  In  the SEA  case  studies,  the 
review issue of ‘contributions’ means two things:  
1) Have the study outcomes made by the SEA team genuinely  influenced the  final decision‐
making or in short – “Has the plan been adjusted due to the existence of SEA?” 
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case presents  “after  the  first  SEA  report,  the  Team and  the planner  fully  exchanged opinions,  the 
network was adjusted.” But no comprehensive descriptions on how the network plan was adjusted 
due to the findings made by the SEA team are found in the final main SEA report. Furthermore, the 
Hunan  SEA  team  did  not  develop  any  alternatives  to  the  proposed  plan.  Hence,  what  those 











that  those  environmental  issues  that  the  SEAs  did  not  address may not need  to be  addressed  in 
project level EIAs, the main concern is that if major environmental impacts associated with the plan 
were not addressed, or  in other words  if the quality of an SEA were poor,  it  is most  likely that the 
quality  of  lower  project  EIAs would  be  negatively  affected  due  to  those  significant  omissions  of 
strategic  level SEA. Another problem is that those suggestions and recommendations made by both 
teams to lower level project EIAs are too general. The Hunan team directly referenced a number of 





neither  case had  invited  the public  to participate  in  the  SEA processes. The most possible  reason 






which  is high  level,  involves various  issues, and very complex, etc., both teams adopted alternative 
ways to run public participation practices. The Hunan team just collected those previous documents 
which  record  comments  and  suggestions made  by  the  public  for  those  expressway  programmes 
constructed  two  to  three  years  ago  to  represent  comments  from  the  public  on  this  expressway 
network plan.  In  the Shanxi case  those participants who had a chance to make contributions were 
officials from various  level governments and specialists from academic  institutions, ordinary people 




both  reports  show.  The  Shanxi  team  used  one month  to  collect  comments  and  suggestions;  the 










Obviously,  the  one‐off  and  very  short  ‘public  participation’ was  not  able  to  influence  the major 
contents of the plans and the SEAs, therefore those comments and suggestions made by official and 
specialist participants mainly focus on general issues (for instance, does the proposed network plan 
have positive  impacts on  local economy?). No comments on particular  impacts were made.  In fact, 
the  SEA  application  itself was not one of  the  issues discussed when officials  and  specialists were 
consulted. In the Shanxi case, the participants were invited to make comments during the one month 
period  from May  to  June 2006, but  the SEA  report was made available  in November 2006, which 
means at that time the participants had no way to make any comments to the SEA application, since 
there is no evidence in the SEA report to suggest that there was a draft SEA report. 
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6.3.2.9. Presentation and Non­Technical Summary 





validity  of  those  data  presented  in  the  reports.  In  Fact,  almost  all  data  and  original  materials 
obviously not made by the teams are presented without providing the sources  in both SEA reports. 
Generally  speaking,  if an  SEA  team  referenced any materials not made by  itself,  the  team  should 
provide the original source in the report. It is easier for readers to find the original data, also it proves 
the  rationality  of  those  referenced  data  and materials.  If  data were made  by  the  team  through 
surveys,  interviews  and  any  other  data  collection methods,  the  team  should  clearly  describe  the 
means of data collection  to  readers  in very detail. Without  this  information,  readers do not know 
whether  those  data  and materials were  from  surveys  conducted  by  the  teams  themselves  or  by 
referencing  research  results  conducted  by  other  institutions  or  any  other  data  collection means. 
Hence, readers have enough reasons to doubt the validity of the entire SEA case. This is exactly the 





Generally  speaking,  the  two  cases’  main  reports  are  well  structured;  all  major  tasks  of  SEA 
application have a dedicated chapter, and the order of chapters  is based on the sequence of tasks. 


















Both  cases were  carried out by  research  institutions directly under  the MoCs, each  team had  five 
members. The  Shanxi  team was  led by an Engineer  (professional  title) whose  speciality  is  in  road 
transport engineering; the other four members all had a professional title as engineer, two members’ 






both  teams were  not  interdisciplinary  teams  as  Therivel  (2004,  page  70)  suggests  “experience  is 
needed  in  terms  of  full  coverage  of  relevant  social,  economic,  environmental,  health  and  public 
participation  issues;  understanding  of  the  decision‐making  process;  and  a  knowledge  of  the  local 
area.” The reasons are: the team members’ professional background was mainly in engineering, and 
so most of  the  knowledge  fields  involved  in  the  SEA applications were not  covered;  furthermore, 
according  to  the  reports  there  is no evidence  to  suggest  that during  the entire  course of  the SEA 
applications  either  team  had  properly  invited  specialists  in  relevant  fields  from  other  institutions 
and/or academic organisations and  local residents to help the applications during the course of the 
SEAs.  The  Shanxi  team  invited  six  specialists when public participation  activities were held,  three 
were ecologists, one with mineral resources development background, one with cultural protection 





Fully  based  on  the  findings  from  the  two  SEA  case  studies  presented  in  the  previous  sections, 
another  major  problem  existing  in  both  SEA  cases  was  that  actually  neither  SEA  team  clearly 
understood the purpose of SEA application and had made any efforts to realise this purpose. 
Theoretically,  the  purpose  of  SEA  is  to  improve  the  environmental  performance  of  the  strategic 
action being assessed by  influencing  its planning and decision‐making. Guided by this purpose, the 
logic link of various tasks of SEA could be briefly described as:   



















strategic  action  being  assessed  through  developing  and  recommending  environmental  friendly 
alternatives and mitigation measures. An entire SEA,  including all sub‐tasks, work  for  this ultimate 
objective and linked by it. 
But in these two SEA cases, no logical links between tasks have been found. According to the findings 
presented  in  the  previous  sections  (Sections  6.3.2.1‐7),  environmental  issues  being  assessed  and 
their  corresponding  indicators were  inconsistent  during  the  course  of  both  SEA  cases;  also  since 
those  adopted  indicators  were  not  justified,  no  assessment  objectives,  no  properly  indentified 
impact receptors, and impact magnitude was used as impact significance, it is clearly that no impact 
assessment or very poor quality  impact assessment  in both SEA cases. Apparently, without proper 
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6.3.3.3. Other major problems 








































































A~F to summarise how well an SEA EIR fulfils criterion for all criteria 
A good 
B generally satisfactory (minor omission etc.) 
C just satisfactory (despite omissions etc.) 
D just unsatisfactory (because of omissions etc.) 









№ Review issues Hunan Shanxi 
1 Description of the procedure for the production of the plan or programme and the SEA (Table 7-4) E E 
2 Description of the existing environment (Table 7-5) E E 
3 Scoping, objectives and assessment  indicators of the SEA (Table 7-6) F F 
4 Prediction and assessment of Environmental Impacts (Table 7-7) F D 
5 Alternatives comparison and selection (Table 7-8) F F 
6 Mitigation and monitoring measures, and follow-up assessment (Table 7-9) E E 
7 Contributions (Table 7-10) E E 
8 Public participation (Table 7-11) E E 
9 Presentation and Non-Technical Summary (Table 7-12) C D 
 Overall mark (A-F) E E 
Table 6‐3  Overall scores of the two SEA cases 
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Table 6‐4  Description of the procedure for the production of the strategic action and the SEA 
Criterion 
Hunan Case Shanxi Case 
Score Comments Score Comments 
1.1 Has the purpose/aim of the SEA been 
described, with a mention of those 
regulations, legislations, technical 
standards and operational manuals 








1.2 Have the general process for the 
development of the plan, the SEA and 











1.3 Have the objectives, contents, 
anticipated time scales of the 













1.4 Have environmental protection 
objectives within relevant local 
(community), regional and national 
policies, plans or programmes been 
described and their synergies, 
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1.5 Has the proper assessment area that 
will be influenced by the development 







1.6 Have the descriptions been illustrated 
with the use of tables, figures and 






Overall mark: E  E  
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Table 6‐5  Description of the existing environment 
Criterion 
Hunan Case Shanxi Case 
Score Comments Score Comments 
2.1 Have those areas possibly been 
affected by the development of plan 







2.2 Has the existing state of the 
environment of the likely affected 
areas been clearly described 



























2.3 Has the future state of the 
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2.4 Are the main environmental concerns, 
with their locations, clearly stated and 
is it clear whether could they be 






















2.5 Has the wider area, beyond the 
physical boundaries of the plan area, 
been considered where it is likely to 





2.6 Where surveys have been 
undertaken have the methodologies 
and indicators used for the baseline 
information been described and 
justified, or the original sources are 










2.7 Have the limitations with the data 
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2.8 Has the environmental baseline 
study, including the trend of future 
development without the plan, been 












2.9 Does the EIR identify other parties 
and public that have participated into 
this process? 
2.10 Does the EIR clearly document 
those comments and suggestions 
made by other parities and the public 
and the responses to them from the 
developer and the SEA team? 
2.11 Have the descriptions been 






Overall mark: E  E  
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Table 6‐6  Scoping, assessment indicators and assessment objectives of the SEA 
Criterion 
Hunan Case Shanxi Case 
Score Comments Score Comments 
3.1 Have the process and the methods 
used to choose those environmental 
issues that the SEA addresses been 
described in the EIR? For SEA’s the 
environmental issues potentially 
include: biodiversity, population, 
human health, fauna, flora, soil, 
water, climatic factors, material 
assets, cultural heritage including 
architectural and archaeological 
heritage, landscape and the 





























3.2 Has the approach to the SEA been 
‘objectives-led’ and have the 
objectives been described and 
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3.3 Has the methodology for the 










3.4 Has the EIR identified and described 
any conflicts that exist between the 
objectives of the SEA, the plan and 
other policies and plans? Has the 









3.5 Has priority been provided to any 






3.6 Is the relationship between the 
objectives and the indicators (and 
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3.7 Have the scoping issues and the 
objectives of the SEA been 











3.8 Does the EIR identify other parties 
and public that have participated into 
this process? 
F F 
3.9 Does the EIR clearly document 
those comments and suggestions 
made by other parities and the public 
as well as the responses to them 
from the developer and the SEA 
team? 
F F 
Overall mark: F  F  
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Table 6‐7  Prediction and assessment of environmental impacts 
Criterion 
Hunan Case Shanxi Case 
Score Comments Score Comments 
4.1 Where any environmental issues are 





































4.2 Are the methodologies for predicting 
and assessing environmental 
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4.3 Is the full range of positive and 





4.4 Have the magnitude of impacts been 
described clearly for the potential 
environmental effects of the plan, 
with either quantifiable data or 
























4.5 In the case that an impact is judged 
as significant, insignificant or any 
other assessment results as 
appropriate, does the Report provide 


















4.6 Where there are uncertainties in 
assessing the impacts and 
assumptions have been made, have 
they been justified and the worst 
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4.7 Do the prediction and the 
assessment include and clearly 
outline the effects that are short, 
medium and long-term, permanent 








4.8 Do the prediction and the 
assessment address secondary, 
synergistic and cumulative impacts 









4.9 Have other parties and the public 
been allowed to participate into the 
process of impacts prediction and 












4.10 Does the EIR identify other parties 
and public that have participated into 
this process? 
F F 
4.11 Does the EIR clearly document 
those comments and suggestions 
made by other parities and the public 
as well as the responses to them 
from the developer and the SEA 
team? 
F F 
Overall mark: F  D  
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Table 6‐8  Alternatives comparison and selection 
Criterion 
Hunan Case Shanxi Case 
Score Comments Score Comments 
5.1 Are the potential alternatives within the plan 
described and considered against the 
environmental objectives? 
 
   
5.2 Have the methodology been described for 
identifying the alternatives and the reasons for 
choosing them been described? 
 
   
5.3 If any alternatives have been eliminated have 
the reasons been provided? 
    
5.4 Has alternatives considered either the do 
minimum or business as usual scenario’s? 
    
5.5 Has the potential performance and significant 
impacts of each alternative been clearly 
described with a defined level of impact? 
 
   
5.6 Have other parties and the public been allowed 
to participate into the process of alternative 
comparison and selection? 
 
   
5.7 Does the EIR identify other parties and public 
that have participated into this process? 
    
5.8 Does the EIR clearly document those comments and 
suggestions made by other parities and the public as 
well as the responses to them from the developer and 
the SEA team? 
 
   
Overall mark: F F  
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Table 6‐9  Mitigation and monitoring measures, follow-up assessment 
Criterion 
Hunan Case Shanxi Case 
Score Comments Score Comments 
6.1 Does the EIR describe the mitigation 
measures considered for all 
















6.2 Does these mitigation measures 


















6.3 Does the EIR describe the reasons 
of choosing the mitigation measures 








6.4 Where there are gaps in the baseline 
information, uncertainties or a 
foreseen requirement to test the 
accuracy of the predictions, has 
monitoring been suggested to 
improve the future baseline work and 
improve the accuracy of information 
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6.5 Are the indicators for monitoring 
clearly defined and are they based 
upon the original baseline 
information, indicators and the 










6.6 Are any environmental targets 






6.7 Where monitoring may reveal 
adverse effects, does the report 
identify a commitment to undertaking 
contingency arrangements to 













6.8 Are plans for the delivery of follow-up 
assessments described, e.g. timing 









6.9 Have other parties and the public been 
consulted for those environmental issues 









6.10 Does the EIR identify other parties and 
public that have participated into this 
process? 
6.11 Does the EIR clearly document those 
comments and suggestions made by 
other parities and the public as well as 
the responses to them from the developer 
and the SEA team? 
Overall mark: E  E  




Hunan Case Shanxi Case 
Score Comments Score Comments 
7.1 Does the Report record and describe 
how the contributions made by the 
SEA team have influenced final 
decision-making? Is rationale for any 











7.2 Does the Report record instructions 
and suggestions made by the Team 
for further actions, for instance 
programme design, lower level 











Overall mark: E  E  
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Table 6‐11  Public participation 
Criterion 
Hunan Case Shanxi Case 
Score Comments Score Comments 
8.1 Does the Report describe who has 
been allowed to participate in the 
planning and SEA activities? Does 
those parties allowed to make 












8.2 Is public participation a continuous 
process that runs from the beginning 
to the end during the entire course of 






8.3 Does the EIR describe how and 
when the parties participated in the 
process of the SEA for the 
development of the plan? Has there 
been a genuine (genuine attempt 
means the respondents are given 
enough time to understand the 
proposal, then given real chances to 
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8.4 Does the EIR summarise the 
comments and suggestions made by 
the parities for screening, scoping, 
impact prediction, impact 
identification, impact assessment, 
alternative comparison and 
selection, mitigation measures 
designation, identifying follow-up 
monitoring plan and any other 




















8.5 Does the EIR clearly demonstrate 
that how the SEA team and the 
developer have responded to the 
comments and suggestions made by 








Overall mark: E  E  
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Table 6‐12  Presentation and Non-Technical-Summary 
Criterion 
Hunan Case Shanxi Case 
Score Comments Score Comments 
9.1 Is a Non-Technical Summary 
available? Does it provide an overall 
clear summary of the EIR and has it 
been produced as a standalone 
document to facilitate in the wider 







9.2 Is the EIR systematic, transparent, 
consistent, concise and to be easily 
understood by the general public 




























9.4 Where the EIR has used existing 
data or other publications have they 








9.5 Does the EIR keep the use of 
technical terms to a minimum and 
provide a glossary? 
C The Report does not use jargons, but no glossary is given.  C The Report does not use jargons, but no glossary is given. 
Overall mark: C  D  
 
  
Chapter 7 EIA case study 
7.1. Research design 
7.1.1. PLEI project EIA application 






















most  importantly as a  linear  infrastructure expressway cuts through diverse environmental regions, 
furthermore it is one of the very development actions that are able to generate cumulative impacts 
(e.g.  through  inducing other  industrial and  real estate development actions and  then  cause  social 
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ability to properly assess (see Section 1.2.1.2). According to the experience gathered  in working for 





of using project  level EIA  to assess PLEI project. All  these concerns brought a question – Research 
Question Q.3.1 – “Currently, how is EA applied to PLEI development proposals?” (Table 2‐3, page 
44) To answer this research question, a case study research methodology was adopted (Descriptions 
on why case  study was chosen as  the  research method are  in Section 2.5.3.1). The EIA case study 
outcomes would help understand ‘Does applying EIA to assess PLEI programme really help decision‐
makers understand actual environmental impacts caused by it?’ If the case study results suggest that 
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(An Embedded Single-Case Design)
Context
C a s e
Embedded Units of Analysis:
1. Description of the project
2. Description of the 
Environment likely to be 
affected by the project and its 
baseline information
3. Description of the likely 
effects of the project
4. Description of the 
alternatives
5. Description of mitigation 
measures
6. Follow-up monitoring 
measures
7. Public participation
8. Non Technical Summary




The EIA  case  study adopted  “an  embedded  single‐case  study design”  (Yin, 2003)  (Figure 7‐1). The 







the World Bank helped,  reviewed and approved  the  case, which  is  impossible  for  those 
similar  scale  projects  at  the  same  level  that  do  not  use  a  loan  from  the World  Bank. 
Generally speaking, the selected EIA case meets the rationale suggested by Yin (2003) for 
selecting single case study – the selected case is representative. 
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2) This Ph.D. research aimed at improving the quality of SEA application for PLEI development 
programme  rather  than  EIA  application.  Therefore,  EIA  application  and  relevant  issues 
were not the primary focus of the study; also due the nature of EIA application, which  is 
that assessment details are emphasised, hence a quality EIA  review  really  costs  time,  in 
particular for an EIA case for a PLEI project which has huge amount of assessment details. 
Therefore, reviewing a representative case was rational enough for the research objective. 
3) The difficulty of obtaining materials. Actually  it  is very hard  to obtain EIA  reports of  this 
level and similar scale PLEI projects. They are generally treated as national secret and not 




from  any  national  organisation.  Many  other  attempts  are  also  failed  due  to  the 
researcher’s un‐official background. 
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on EIA EIS Review (EC, 2001a) and EIS Review Criteria (IEMA, 2001) meet this requirement; also some 
best  experiences  documented  in  classic  EIA  textbooks  (e.g.  Introduction  to  Environmental  Impact 
Assessment written by Glasson et al, 1999) and  requirements directly  from EIA  legislation  (e.g. EU 
Directive 97‐11) were carefully referenced to ensure that the new EIA review criteria set have good 
genes and therefore the review results would be widely recognised and accepted. 
Although  most  of  the  EIA  review  criteria  are  mainly  from  the  above  four  main  sources,  some 
necessary adjustments were made according to those widely recognised requirements for a quality 
EIA and the nature of EIA for PLEI project: 
1) Overall,  the new EIA  review  criteria  set  inherits  those advantages  that  the  three  criteria 













a number of  review criteria  (one hundred and seventy‐four review criteria  in  total under 
the  nine  major  review  issues)  (see  Appendix  D),  then  the  review  criteria  set  actually 
provides a ‘microscope’ to analyse and understand a given EIA case in depth and in detail; 
4) the resulting presentation of the EIA review  is scored; every assessment aspect  is given a 
score  according  to  its  performance  evaluated  through  analysing  the  actual  descriptions 
from  the  EIA  report  against  the  requirements  from  the  corresponding  review  criteria. A 
scoring scheme is provided in the review criteria set. 
In the EIA case study, the quality of impact assessment, rather than the quality of assessment process 
stressed  in  the SEA case studies, was  the  focus of  the study  in accordance with  the EIA case study 
objective presented in the very beginning of this chapter. The newly developed evaluation criteria set, 
which  has  much  more  sub‐review  criteria  than  the  SEA  review  criteria  set,  clearly  reflects  the 
differently emphasised research objective between the study on SEA and the study on EIA. 








Length      196.565 km 







Interchanges      11 






Small bridge      12 
Service site      4 
Parking site      3 
Toll station      10 
Land taken      22,740.26 Chinese mu (about 1,516.012 ha) 







The Planning process The EIA process 
Task Time Time Task 
Set up the Project Started 2004  
 Started Mar.2004 EIA 
Pre-feasibility study Finished Jul.2004  
Feasibility study Finished Mar. 2005  
Preliminary design Finished Dec. 2005 Finished Dec. 2005 The first draft 
 Finished Jan. 2006 Review 
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The EIA team was from the Highway Research Institute of the MoCs, the same institution undertook 








employed EIA  review method was very  similar  to  the SEA  review method used, with  the  final EIA 
review  conclusion  –‘the  Total Mark’  being  summed  up  from  the  nine  ‘Overall Marks’,  and  each 
Overall Mark was directly  summed up  from  the points of  various  individual  review questions  the 
selected EIA case scores (the number of review questions under each major review issue varies, 174 




The  EIA  Report  uses  around  seventy  pages  and  a  great  number  of  figures  and  tables  to  try  to 
comprehensively describe the proposed expressway project, including 138 large and medium bridges 
& 12 small bridges 43 with considerable details (e.g. the exact location, the river name, the length, the 
top  structure,  the  lower  structure,  etc.).  In  addition  to  those  bridges,  the  Report  also  provides 
detailed information on 336 culverts, 27 tunnels, 11 interchanges, 4 service sites, 3 parking sites and 
10 toll stations. Meanwhile the total amount of land taken by the Project and the detailed amount of 
land  taken  in  the  four  counties  it  cuts  through  are  described.  But  according  to  the  performance 
against the EIA review criteria, the Report misses out most of the contents that a quality EIA should 
have. 
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most of the Review Questions  in the sub review category (Residues and emissions, Q 1.32 to 1.47) 
were not  taken  into  account by  the  EIA  team. Meanwhile,  there  is no  evidence  in  the Report  to 









Generally  speaking,  for  a  road  project  and  in  particular  an  expressway  project  of  this  scale,  its 
environmental  performance  does  not  solely  depend  on  its  major  components,  its  auxiliary 





The description of the environment  is divided  into two parts  in the Report. The first part  is Section 
3.1 of Chapter 3, in which the Report mainly describes the natural condition of four counties that the 
Project  cuts  through.  The  issues  being  addressed  include  ‘Climate,  Landform  and  topography, 
Stratum lithology, Tectonic formation, Hydrogeological conditions, Rivers, Unfavourable geology and 
Earthquake’.  The  second  part  is  the  entire  Chapter  4,  in  which  eco‐environment  and  social 









Imperial College, London  Zhou, Kaiyi ∙ 2009 
186 
decision‐maker  and  other  parties would  need  detailed  information  such  as  ‘Does  the  Project  cut 
through a soil erosion area?’, if it does then ‘How big the area is?’ and ‘What is the current condition 
of soil erosion  in the study area?’ Furthermore  ‘How will  the Project affect the current condition?’ 
and  ‘What  is  the  future  condition?’ Answering  these  questions means  for  a  project  level  EIA  the 
study should focus on detailed problems and detailed  impacts  in a specified  location and work out 
likely effects rather than merely providing general pictures of likely impacts in a very large area. But 
the  EIA  team  identified  the  study  area  for  soil  erosion  as  the  entire  province  and  so no  detailed 
picture of this impact could be drawn. Other issues with improper study area include land utilisation 
and water environment. The Report  just generally describes  the  types of  land utilisation and  their 
proportion  in four counties, rather than a detailed report with maps on  land utilisation of the sites 
that will be occupied by the proposed expressway project as the relevant review criteria require. 
One  advantage  in  this  EIA  case was  that  for  different  environmental  impacts  the  EIA  team  had 
designated different  sizes of  the  study area. This was a good attempt  to make  impact assessment 
more targeted, more concise and more appropriate. 
7.3.2.3. Description of the likely effects of the Project 
The  Team  first  identified  the  activities  that  will  happen  during  the  construction  stage  and  the 
operation  stage,  then  a matrix was  used  to  summarise  those  possible  impacts.  According  to  the 
results presented  in the matrix, the Team  identified eight major environmental  issues, namely eco‐






2) Assessment  indicators  were  not  properly  identified,  in  particular  for  those  qualitative 
impacts; 
3) Assessment methods were not justified and clearly described, and 
4) Impacts  receptors  and  other  factors  were  not  identified  and  taken  into  account,  then 
impacts were not evaluated. 
First,  for some  impacts  their assessment objects were not properly  identified. For  instance  the EIA 
team  concluded  “[the  Expressway]  can  speed  up  trade  circulation  in  city  and  countryside,  thus  is 
helpful  to  transform  agricultural  and  sideline  products  into  commodities  sold  in  city, …”  then  “it 
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significantly  improve[s]  the  transportation  conditions  and  investment  environment  in …”    but  the 
Report  does  not  document  what  object(s)  had  been  assessed  before  the  Team  concluded  the 












help predict and assess  (e.g. noise  impact assessment)  the Report provides detailed description of 
those  assessment methods,  but  for  other  issues  no  descriptions  are  provided  in  the  Report.  For 
instance,  to properly predict  impact on air quality  caused by NO2 emission,  the Team used  ‘Gauss 




did not  identify  the  receptors of noise pollution during  the construction stage. Did  the Team  treat 
residence  sites,  schools,  and/or hospitals  along  the  Expressway  as default noise  sensitive  site? or 
actually no noise sensitive sites should be  identified due to the Expressway mainly cuts across hilly 
areas with no noise sensitive sites close to it, the Report does not tell. Furthermore, no assessment 
objectives were  identified, although national noise  level  standards were used  to help  identify  the 
significance  of  noise  impact.  For  some  issues,  predicted  impact magnitude  was  used  as  impact 
significance  (e.g.  impact  on  air  quality  caused  by  NO2  emission).  Since  no  baseline  environment 
studies were  conducted,  it was  almost  impossible  for  the  Team  to  identify whether  an  identified 




the Report  to prove  that when  impacts were being assessed other  indispensible  factors of  impact 
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route  selection  practice  for  an  expressway  project.  No  other  kind  of  alternative  options  were 
developed. In short, in this EIA case alternative options were for route options only. 




describes  advantages  and  disadvantages  of  those  sub‐routes,  no  comparison  was  given.  More 




air,  land  occupation,  removal  and  resettlement,  cultural  relics,  social  environment  and  public 
participation had been made, and then the one that performed better was recommended. Although 
the alternatives comparison and selection study included all environmental issues the Team thought 
would  be  significantly  affected,  the  approach  used  for  comparing  different  alternatives was  very 
simple. For  instance “acoustic environment: Route 1 has 4 acoustic sensitive  locations, Route 2 has 
acoustic sensitive  location, Route 2  is slightly better than Route 1”; “water environment: the bridge 
works  volume of Route 1  is 387 m,  the bridge works  volume of  route 2  is 930 m, and  the  culvert 
numbers set up by the two routes are basically similar, so their impacts on water environment do not 
vary much”. Also  there  is no evidence  to prove  that  the  impact  assessment  results were used  to 
facilitate alternatives development, comparison and selection. According to the records, Preliminary 
Design  and  the  EIA  application  finished  at  the  same  time.  The  problem was  if  the  EIA  really had 
assessed all developed alternative route options in detail, those efforts made by the EIA team should 
have been presented in the final EIA Report. But clearly there is no evidence in the Report suggesting 
that  the Team made any effort  to properly evaluate  those developed alternative  route options.  It 
would have been very hard for the EIA team to evaluate all likely impacts caused by more than thirty‐
two  route options  in detail within nine months  (preliminary design  started  after March 2005  and 




of  those  recommended  route options, but  if  this had been  the case  the EIA  team could only have 
started their work after all those route options had been identified. So in this context it is very hard 




In  fact,  the  Team did not develop  any mitigation measures  for  those  identified  impacts  since  the 
outcomes of  the previous  task  ‘impact prediction and assessment’ were not used. Those  so‐called 
mitigation measures are actually general comments and principal guidelines for better construction 
and  environmental  protection  activities  rather  than  customised  solutions  to  any  particularly 
significantly adverse  impacts, and  can be used  for other  similar projects without any  changes. For 
instance,  for  social‐environment  the  Team  suggested  “if  irrigation  facilities  were  damaged  by  a 
contractor,  the  contractor must  restore  it.”  To  reduce  noise  level during  the operation  stage,  the 
Team suggested that the local governments should develop a good vehicle management plan. 
7.3.2.6. Description of monitoring plan 
The  EIA  almost  fully meets  the  requirements  of  the  EIA  review  criteria.  The monitoring  plan  has 




1) the  Report  does  not  explain  how  the  Team  chose  those  environmental  issues  being 
monitored; 
2) the  Team  did  not  develop  a monitoring  plan  for  all  effects  that  need  to  be  properly 
monitored; at least the Team did not develop a monitoring plan for those uncertain effects 
that the review criteria require to be properly monitored, and 
3) no emergency  response plan was developed  to ensure  that various parties will properly 
react when an emergency accident happens. 





public  consultation  activities,  and  the  general public were  genuinely  invited  and  allowed  to make 
contributions, meanwhile  their  comments  and  suggestions were  documented  in  the  Report with 
feedbacks from the Team. 
A main problem was  that  the Team  intentionally  limited  the spectrum of  issues  that other parties 
were allowed to have a say. The questionnaire distributed to the public had a very limited number of 
issues  on  which  they  could  comment.  Therefore  the  public’s  contributions  were  artificially 





includes all principal elements  that a NTS should have.  In addition  to  those  issues discussed  in  the 
main  report  which  are  included  and  summarised,  the  Team  also  added  a  dedicated  chapter  to 
address  the  issue of  immigration and  resettlement which  is  the very  issue  that most of  the public 
genuinely concern. Furthermore to ensure  its target audience, the general public, who generally do 
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7.3.2.9. Presentation of results 
Because  the  Yong‐Wu  Expressway  is  a  road  transport  infrastructure project with  a  loan  from  the 
World Bank, the World Bank supervised its EIA application; and the EIR main report and its summary 
report  (English  version)  are  available  from  its  official  website.  Compared  with  other  similar 









understand how EIA was conducted and how  the project affects  the society and  the environment, 
which means  from  the  perspective  of  the  contents,  the  presentation  has  failed.  First  of  all,  no 
glossary table is provided in the report, but abbreviations of technical terms are everywhere because 
the Report addresses numerous scientific issues. Without a glossary table, ordinary readers may not 
understand  the meaning  of  those  frequently  used  technical  abbreviations.  Second,  the  entire  EIA 
process is only illustrated by a simple flowchart, no written descriptions are given in the main report. 
In particular, the summary report does not address this  issue at all, which makes  it difficult for the 
public  to  understand  its  meaning  and  its  contributions  to  environmental  protection.  Third,  as 







to  every  town  and/or  village  that  the  proposed  project  exactly  passes  through  as  the 
review criteria require; 
• A number of  impacts were not assessed,  for  instance  impacts caused by wasteful gases 
and  liquid emitted during  the  construction  stage were not assessed, also noise  impacts 
during the construction stage were not assessed. 












1) Project  level  EIA  is  not  suitable  to mega‐scale  project  (or  programme).  The  proposed 
project’s budget is nearly 9 billion GBP, its length is nearly 200 km and the most important 
thing  is  it  cuts  through  four  counties and occupies 1,516.012 ha  land. To  require an EIA 
team with limited staff, time and financial budget to study a project with this scale in very 
detail is unreasonable. 
2) Project  EIA  is  not  suitable  for  strategic  level  planning.  For  PLEI  project,  actually  after  a 
proposed  project  is  planned  and  even  approved, many  engineering  details  are  still  not 
available. One exact example in the EIA case study is that the team clearly admitted there 
was  no  impact  assessment  for  impacts  caused  by  temporary  land  taken  because  the 
relevant information was not available when the team involved in the planning. 
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7.3.4. Review results of the EIA case study 











How to use this material to review an EIA report: 
This review material matrix has 174 questions in 9 major review categories. 
 First  step  is  to decide whether  each  review question  (in  the  column of  ‘Review questions’)  is 
relevant to the project being reviewed (Yes  is 9 and No  is 8).  If the answer  is No, skip to the 
next review question;  
 If the answer is Yes, fill a number from 0‐5 as a mark into the column of ‘Adequate addressed?’ 

























































4    Description of alternatives (Table 8‐8)    9 
5    Description of mitigation measures (Table 8‐9)    0 
6    Description of monitoring plan (Table 8‐10)    20 
7    Public participation (Table 8‐11)    21 
8    Non‐Technical Report (Table 8‐12)    14 




The  Total Mark  of  the  EIA  for  the  Yong‐Wu  Expressway  is  257  points,  considering  five  review 
questions (Q 1.9, 1.19, 1.23, 2.25 & 3.10) are no relevant to the EIA, therefore the potential full mark 
is 845 points,  the  final performance mark  is 30.41 % which  should be  read  as  “Poor, significant 
omissions or inadequacies”. 
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Table 7‐5  Description of the Project 





















The objectives and physical characteristics of the project 
1.1 Are purpose(s) and objectives of 
the Project explained? 9 0 The main report and the summary report both do not address what is the objective of the proposed project. 
1.2 
Is the scheme for implementation 
of the Project described, detailing 
the estimated length of time and 
start and finish dates for 
construction, operation and 
decommissioning? 
(this should include any phases of 
different activity within the main 
phases of the Project, for example 
extraction phases for mining 
operations) 
9 2 
According to the report, the Project started in July 2006, and will 
finish in July 2010, the construction period lasts four years. 
Except these basic information, no further details on the 
implementation scheme are given in the Report. 
1.3 Are all the main components of 
the Project described?  9 5 All components of the Project, e.g. bridges, tunnels, viaducts, service sites, toll station etc. are presented in tables. 
1.4 
Is the location of each Project 
component identified, using maps, 
plans and diagrams as 
necessary? 
9 4 
All components of the Project, e.g. bridges, tunnels, viaducts, 
service sites, toll station etc. with their accurate locations are 
presented in tables, no maps and other visual tools are used to 
present this issue. 
1.5 
Is the layout of the site (or sites) 
occupied by the Project 
described? (including ground 
levels, buildings, other physical 
structures, underground works, 
coastal works, storage facilities, 
water features, planting, access 
corridors, boundaries) 
9 0 
No, the Report does not provide relevant information. 
1.6 
For linear projects, are the route 
corridor, the vertical and 
horizontal alignment and any 
tunnelling and earthworks 
described? 
9 5 
Please see the comment in row 1.3 
1.7 
Are the activities involved in 
construction of the project all 
described? 9 4 
Those major activities addressed include: formation level 
(subgrade) earth/stone works, bridges, culverts, transportation 
engineering (safety) facilities installation, four service sites and 
pavement; also when the Report describes the adopted 
construction techniques, supporting activities such as 
earth/stone extraction and filling, site preparation and clearance, 
etc. are also addressed. 
1.8 
Are the activities involved in 
operation of the project all 
described? 
9 0 No, the Report does not provide relevant information. 
1.9 
Are the activities involved in 
decommissioning the project all 
described? (e.g. closure, 
dismantling, demolition, 
clearance, site restoration, site re-
use etc) 
8  
This issue is not suitable for the Project. 
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Are any additional services 
required for the Project all 
described? (e.g. transport access, 
water, sewerage, waste disposal, 
electricity, telecoms) or 
developments (e.g. roads, 
harbours, powerlines, pipelines) 
9 1 
The Report only addresses the constructions materials transport 
could use the existing road network. 
1.11 
Are any developments likely to 
occur as a consequence of the 
Project identified? (e.g. new 




The Report does not address this issue. 
1.12 
Are any existing activities which 
will alter or cease as a 
consequence of the Project 
identified? 
9 4 
The Report has a table including all building that should be 
removed before construction, these buildings’ location and types 
are also provided. 
1.13 
Are any other existing or planned 
developments with which the 
Project could have cumulative 
effects identified? 
9 0 
The Report does not address this issue. 
The size of the project 
1.14 
Is the area of land occupied by 
each of the permanent project 
components quantified and shown 
on a scaled map? (including any 
associated access arrangements, 
landscaping and ancillary 
facilities) 
9 3 
The Report does not provide detailed information on land taken 
by the components of the Project, but the Team estimated land 
taken in every villages the Project passes by and the total 
amount is given.  
1.15 
Is the area of land required 
temporarily for construction 
quantified and mapped? 9 0 
The Report does not provide detailed information on how much 
land will be temporarily taken by the components of the Project 
because the Team did not have concrete data to make this 
estimation at that time. 
1.16 
Is the reinstatement and after use 
of land occupied temporarily for 
operation of the Project 
described? (e.g. land used for 
mining or quarrying) 
9 0 
The Report does not address this issue. 
1.17 
Is the size of any structures or 
other works developed as part of 
the Project identified? (e.g. the 
floor area and height of buildings, 
the size of excavations, the area 
or height of planting, the height of 
structures such as embankments, 
bridges of chimneys, the flow or 
depth of water) 
9 0 
The Report does not address this issue. 
1.18 
Is the form and appearance of 
any structures or other works 
developed as part of the Project 
described? (e.g. the type, finish 
and colour of materials, the 
architectural design of buildings 
and structures, plant species, 
ground surfaces, etc.) 
9 0 
The Report does not address this issue. 
1.19 
For urban or similar development 
projects, are the numbers and 
other characteristics of new 
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For projects involving the 
displacement of people or 
businesses, are the numbers and 
other characteristics of those 
displaced described? 
9 0 
The Report does not address this issue. 
1.21 
For new transport infrastructure or 
projects generating substantial 
traffic flows, is the type, volume, 
temporal pattern and 
geographical distribution of new 
traffic generated or diverted as a 
consequence of the Project 
described? 
9 3 
The Report has a section to address the traffic estimation, and 
clarifies that the data is from the Feasibility Study Report of the 
Project. 
Production processes and resources used 
1.22 
Are all the processes involved in 
operating the Project described? 
(e.g. manufacturing or 
engineering processes, primary 
raw material production, 
agricultural or forestry production 
methods, extraction processes) 
9 0 
The Report does not address this issue. 
1.23 
Are the types and quantities of 
outputs produced by the Project 
described? (these could be 
primary or manufactured 
products, goods such as power or 
water or services such as homes, 
transport, retailing,  recreation, 
education, municipal services 




Are the types and quantities of 
raw materials and energy needed 
for construction and operation 
discussed? 
9 3 
The Report addresses those major construction materials (stone, 
earth and sand) for the Project including their quarries, but no 
estimation on how much of those materials needed was made. 
1.25 
Are the environmental 
implications of the sourcing of raw 
materials discussed? 
9 0 The Report does not address this issue. 
1.26 Is efficiency in use of energy and 
raw materials discussed? 9 0 The Report does not address this issue. 
1.27 
Are any hazardous materials 
used, stored, handled or 
produced by the Project identified 
and quantified 
 during construction  
 during operation  
 during decommissioning 
9 0 
The Report does not address this issue. 
1.28 
Are the transport of raw materials 
to the Project and the number of 
traffic movements involved 
discussed? (including road, rail 
and sea transport) 
 during construction 
 during operation 
 during decommissioning 
9 4 
The Team suggested that raw materials transportation during the 
construction stage could use the existing road network which the 
Team thought it is reliable, no transportation plan for goods and 
services during the operation stage is described. The project 
does not have decommissioning stage. 
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Is employment created or lost as 
a result of the Project discussed? 
 during construction 
 during operation 
 during decommissioning 
9 0 
The Report does not address this issue. 
1.30 
Are the access arrangements and 
the number of traffic movements 
involved in bringing workers and 
visitors to the Project estimated? 
 during construction 
 during operation  
 during decommissioning 
9 0 
The Report does not address this issue. 
1.31 
Is the housing and provision of 
services for any temporary or 
permanent employees for the 
Project discussed? (relevant for 
Projects requiring migration of a 
substantial new workforce into the 
area for either construction or the 
long term) 
9 0 
The Report does not address this issue. 
Residues and emissions 
1.32 
Are the types and quantities of 
solid waste generated by the 
Project identified? (including 
construction or demolition wastes, 
surplus spoil, process wastes, by-
products, surplus or reject 
products, hazardous wastes, 
household or commercial wastes, 
agricultural or forestry wastes, site 
clean-up wastes, mining wastes, 
decommissioning wastes) 
 during construction 
 during operation 
 during decommissioning 
9 0 
The Report does not address this issue. 
1.33 
Are the composition and toxicity 
or other hazards of all solid 
wastes produced by the Project 
discussed? 
9 0 
The Report does not address this issue. 
1.34 
Are the methods for collecting, 
storing, treating, transporting and 
finally disposing of these solid 
wastes described? 
9 4 
The Report has a dedicated section to address how to properly 
dispose those solid wastes. 
1.35 Are the locations for final disposal of all solid wastes discussed? 9 5 The Report also provides a list including all designated solid waste disposal sites. 
1.36 
Are the types and quantities of 
liquid effluents generated by the 
Project identified? (including site 
drainage and run-off, process 
wastes, cooling water, treated 
effluents, sewage) 
 during construction 
 during operation 
 during decommissioning 
9 0 
The Report does not address this issue. 
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Are the composition and toxicity 
or other hazards of all liquid 
effluents produced by the Project 
discussed? 
9 0 
The Report does not address this issue. 
1.38 
Are the methods for collecting, 
storing, treating, transporting and 
finally disposing of these liquid 
effluents described? 
9 0 
The Report does not address this issue. 
1.39 Are the locations for final disposal of all liquid effluents discussed? 9 0 The Report does not address this issue. 
1.40 
Are the types and quantities of 
gaseous and particulate 
emissions generated by the 
Project identified? (including 
process emissions, fugitive 
emissions, emissions from 
combustion of fossil fuels in 
stationary and mobile plant, 
emissions from traffic, dust from 
materials handling, odours) 
 during construction 
 during operation 
 during decommissioning 
9 0 
The Report does not address this issue. 
1.41 
Are the composition and toxicity 
or other hazards of all emissions 
to air produce by the Project 
discussed? 
9 0 
The Report does not address this issue. 
1.42 
Are the methods for collecting, 
treating and finally discharging 
these emissions to air described? 
9 0 The Report does not address this issue. 
1.43 
Are the locations for discharge of 
all emissions to air identified and 
the characteristics of the 
discharges identified? (e.g. height 
of stack, velocity and temperature 
of release) 
9 0 
The Report does not address this issue. 
1.44 
Is the potential for resource 
recovery from wastes and 
residues discussed? (including re-
use, recycling or energy recovery 
from solid waste and liquid 
effluents) 
9 0 
The Report does not address this issue. 
1.45 
Are any sources of noise, heat, 
light or electromagnetic radiation 
from the Project identified and 
quantified? (including equipment, 
processes, construction works, 
traffic,  lighting, etc.) 
9 0 
The Report does not address this issue. 
1.46 
Are the methods for estimating 
the quantities and composition of 
all residues and emissions 
identified and any difficulties 
discussed? 9 0 
The Report does not address this issue. 
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Is the uncertainty attached to 
estimates of residues and 
emissions discussed? 9 0 
The Report does not address this issue. 
Risks of accidents and hazards 
1.48 
Are any risks associated with the 
Project discussed? 
 risks from handling of 
hazardous materials 
 risks from spills fire, explosion 
 risks of traffic accidents 
 risks from breakdown or failure 
of 
 processes or facilities 
 risks from exposure of the 
Project to 
 natural disasters (earthquake, 
flood, landslip, etc.) 
9 0 
The Report does not address this issue. 
1.49 
Are measures to prevent and 
respond to accidents and 
abnormal events described? 
(preventive measures, training, 
contingency plans, emergency 
plans, etc.) 
9 0 
The Report does not address this issue. 
Other questions on description of the project 
         
         
Overall Mark  47 
   



























Is the process by which the 
affected environment and its 
baseline information were studied 
described?  9 0 
The Report does not describe how the study of the current 
environment condition was conducted. To some certain issues, 
for instance acoustic environment, the general process is: 1. 
Generally describing those sensitive sites, 2. Surveying the 
current condition for selected sites, 3. Assessing the results and 
drawing a conclusion. 
Aspects of the Environment 
2.2 
Are the existing land uses of the 
land to be occupied by the Project 
and the surrounding area 
described and are any people 
living on or using the land 
identified? (including residential, 
commercial, industrial, 
agricultural, recreational and 
amenity land uses and any 
buildings, structures or other 
property) 
9 1 
The current condition of land utilisation of those four counties 
that the Project passes through is introduced. The detailed 
quantity value of total land, cultivated land, forest land, 
grassland, orchards, lands occupied by transport infrastructures, 
wasteland and un-used land are described. But the Report does 
not provide detailed information on the condition of the land that 
will be occupied by the Project as the review question requires. 
2.3 
Are the topography, geology and 
soils of the land to be occupied by 
the Project and the surrounding 
area described? 9 2 
The information on the topography and geology is given in the 
scale of the entire Fujian province in which the Project locates; 
the Report also describes the condition of soil, but the 
information is for those counties that the Project passes through, 
not exactly the soil condition of the lands that will be occupied by 
the Project. 
2.4 
Are any significant features of the 
topography or geology of the area 
described and are the conditions 
and use of soils described? 
(including soil quality stability and 
erosion, agricultural use and 
agricultural land quality) 
9 2 
The condition of soil erosion is given in the Report, each county 
the Project passes cross has its own detailed data on this issue, 
including the total area, the degree (slight, medium, strong, 
intensive and violent). But again, no soil erosion information on 
those lands that will be occupied by the Project is presented in 
the Report. 
2.5 
Are the fauna and flora and 
habitats of the land to be 
occupied by the Project and the 
surrounding area described and 
illustrated on appropriate maps? 
9 4 
The current condition of fauna and flora in those four counties 
that the Project passes through is described. 
2.6 
Are species populations and 
characteristics of habitats that 
may be affected by the Project 
described and are any designated 
or protected species or areas 
defined? 
9 5 
The Team found the Project will not affect those fauna and flora 
in the study area.  
2.7 
Is the water environment of the 
area described? (including 
running and static surface waters, 
groundwater, estuaries, coastal 
waters and the sea and including 





The water environment within the study area (four counties) is 
described. 
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Are the hydrology, water quality 
and use of any water resources 
that may be affected by the 
Project described? (including use 
for water supply, fisheries, 
angling, bathing, amenity, 
navigation, effluent disposal) 
9 5 
The water quality of river regimes that the Project will affect are 
surveyed and assessed, the conclusion is the current water 
quality is good. 
2.9 
Are local climatic and 
meteorological conditions and 
existing air quality in the area 
described? (NB not relevant if the 
atmospheric environment will not 
be affected by the project) 
9 5 
The climate and air quality of the study area (four counties) is 
described. 
2.10 
Is the existing noise climate 
described? (NB not relevant if 
acoustic environment will not be 
affected by the Project) 
9 5 
The Team did surveys to understand the acoustic environment in 
the study area (four counties). 
2.11 
Is the existing situation regarding 
light, heat and electromagnetic 
radiation described? (NB not 
relevant if these characteristics of 
the environment will not be 
affected by the Project) 
9 0 
The Report does not address this issue. 
2.12 
Are any material assets in the 
area that may be affected by the 
Project described? (including 
buildings, other structures, 
mineral resources, water 
resources) 
9 2 
The Report only generally describes those mineral resources, 
tourism resources and cultural sites within the study area, but no 
description is given on whether these materials assets will be 
affected by the Project. 
2.13 
Are any locations or features of 
archaeological, historic, 
architectural or other community 
or cultural importance in the area 
that may be bisected the Project 
described, including any 
designated or protected sites? 
9 5 
No similar sites were found in the study area. 
2.14 
Is the landscape or townscape of 
the area that may be affected by 
the Project described, including 
any designated or protected 
landscapes and any important 
views or viewpoints? 
9 0 
The Report does not address this issue. 
2.15 
Are demographic, social and 
socio-economic conditions (e.g. 
employment) in the area 
described? 
9 3 
The Report describes the general condition of Fujian province, 
and those four counties it passes through. In addition to those 
land condition which is described in its previous sections, the 
Report adds the population size, annual GDP and the major 
productions. 
Baseline study methods 
2.16 
Does the baseline condition of the 
affected environment include the 
development trend and future 
condition in the case that the 
proposed project is absent? 
9 0 
The Report does not address this issue. 
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What are those methods and 
technologies used to predict the 
future development trend of the 
affected environment without the 
proposed project? 
9 0 
The Report does not address this issue. 
2.18 
Were the methods used 
appropriate to the size, complexity 
of the assessment task and the 
purpose? 
9 0 
The Report does not address this issue. 
2.19 
Are those gaps, limitations and 
uncertainties existing in the 
results made by the baseline 
study methods clearly explained 
in the EIR?  
9 0 
The Report does not address this issue. 
Data collection and survey methods 
2.20 
Has the study area been defined 
widely enough to include all the 
area likely to be significantly 
affected by the Project? 9 3 
The Team did not properly identify the study area. For soil 
erosion, land utilisation and the climate, the study area is the 
area of four counties that the Project passes through; to flora 
and fauna, acoustic environment the study area is within 300 m 
buffer zone both side of the Project central line; the air quality 
study area is within 200 m buffer zone both side of the Project 
central line; to water environment, the study area is unclear, but 
water quality of river systems are described. 
2.21 
Have all relevant national and 
local agencies been contacted to 
collect information on the baseline 
environment? 
9 4 
Yes, the Team entrusted other organisations which have more 
experience and know the local condition better than the Team to 
conduct some baseline study, except those organisations the 
Report does not mention any other organisations the Team tried 
to contact to. 
2.22 
Have sources of existing data and 
information on the existing 
environment been adequately 
referenced? 
9 5 
In any case that the Team referenced data form a third party, the 
resource is given in the Report. 
2.23 
Where surveys have been 
undertaken as part of the 
Environmental Studies to 
characterise the baseline 
environment are the methods 
used, any difficulties encountered 
and any uncertainties in the data 
described? 
9 0 
No, the Report does not address this issue. 
2.24 
Are any important gaps in the 
data on the existing environment 
identified and the means used to 
deal with these gaps during the 
assessment explained? 
9 0 
No, the Report does not address this issue. 
2.25 
If surveys would be required to 
adequately characterise the 
baseline environment but they 
have not been practicable for any 
reason, are the reasons explained 
and proposals set out for the 
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Consultation with relevant parties 
2.26 
Is it evident that full consultation 
was carried out during the 
affected environment identification 
and baseline study? 
9 1 
According to the Report, the Team interviewed local residents to 
properly understand the current condition of wild animals in the 
study area, but no interviews were conducted when the Team 
were studying the current condition of other environmental 
issues. 
2.27 
Are the comments and views from 
consultees and the general public 
documented in the EIR? 
9 0 No. 
2.28 
How the EIA team have 
responded to those comments 
and views made by consultees 
and the general public? 
9 0 
No. 
Other questions on the Description of the Environment likely to be affected by the project and its baseline information 
         
         
Overall Mark  58 
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Table 7‐7   Description of the likely effects of the Project 























Is the process by which the likely 
impacts of the Project scoped, 
predicted, identified and assessed 
described?  
9 0 
The Report does not describe how an impact was scoped, 
predicted and assessed. 
3.2 
Is there a logical link between the 
above environmental impact 
assessment tasks? 9 3 
Those environmental issues that Team thought will be 
significantly affected by the Project after scoping were 
assessed. But because the Team did not identify 
assessment indicators, hence the logical link between tasks 
is not clear. 
Prediction of direct effects 
3.3 
Are direct and primary effects on land 
uses, people and property described 
and where appropriate quantified? 9 2 
The impact caused by land taken on grain production was 
predicted, due to the loss of grain production is only a small 
proportion on annual production the Team thought the 
impact is not significant. No impact on property loss was 
assessed. 
3.4 
Are direct and primary effects on 
geological features and characteristics 
of soils described and where 
appropriate quantified? 
9 0 
The Report does not address this issue. 
3.5 
Are direct and primary effects on 
fauna and flora and habitats described 
and where appropriate quantified? 
9 2 Impacts on fauna and flora are assessed, but no quantified results given, the Team did not even identify indicators to 
properly describe these impacts. 
3.6 
Are direct and primary effects on the 
hydrology and water quality of water 
features described and where 
appropriate quantified? 9 3 
Impacts on water environment and water quality were 
assessed according to different pollutants, furthermore a 
possible solution is described in the Report. The Team even 
suggested an emergency response plan including a 
professional emergency response team. But the major 
problem is that to some impacts the Team did not identify 
indicator to describe those impacts. 
3.7 
Are direct and primary effects on uses 
of the water environment described 
and where appropriate quantified? 
9 3 ↑Please read the above comments. ↑ 
3.8 
Are direct and primary effects on air 
quality and climatic conditions 
described and where appropriate 
quantified? 
9 2 
Air pollution are predicted and assessed, but the Team did 
not provide how significance was judged, no assessment 
objective is provided in the Report.  
3.9 
Are direct and primary effects on the 
acoustic environment (noise or 
vibration) described and where 
appropriate quantified? 
9 3 
Noise impact during the operation stage are predicted and 
assessed against the national standard. But noise impact 
during the construction time was not properly described. 
3.10 
Are direct and primary effects on heat, 
light or electromagnetic radiation 
described and where appropriate 
quantified? 
8   
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Are direct and primary effects on 
material assets and depletion of non-
renewable natural resources (e.g. 
fossil fuels, minerals) described? 
9 1 
The Report describes the Project will destroy some existing 
facilities, but no detailed information is given, the Report only 
provides some general suggestions. 
3.12 
Are direct and primary effects on 
locations or features of cultural 
importance described? 
9 5 According to the study, no cultural sites locate in the study area. 
3.13 
Are direct and primary effects on the 
quality of the landscape and on views 
and viewpoints described and where 
appropriate illustrated? 
9 2 
Impacts on landscape are only described, no illustration is 
given in the Report. 
3.14 
Are direct and primary effects on 
demography, social and socio-
economic condition in the area 
described and where appropriate 
quantified? 
9 3 
The Team anticipated the increased income due to the 
construction of the Project; construction materials supply and 
processing also would bring positive economic effect on the 
society. 
Prediction of indirect, secondary, temporary, short, medium, and long-term, permanent, accidental, cumulative, synergistic 
effects 
3.15 
Are secondary effects on any of the 
above aspects of the environment 
caused by primary effects on other 
aspects described and where 
appropriate quantified? (e.g. effects 
on fauna, flora or habitats caused by 
soil, air or water pollution or noise; 
effects on uses of water caused by 
changes in hydrology or water quality; 
effects on archaeological remains 
caused by desiccation of soils) 
9 0 
The Report does not address this issue. 
3.16 
Are temporary, short term effects 
caused during construction or during 
time limited phases of project 
operation or decommissioning 
described? 
9 0 
The Report does not address this issue. 
3.17 
Are permanent effects on the 
environment caused by construction, 
operation or decommissioning of the 
Project described? 
9 2 
Land taken is a permanent impact described in the Report. 
3.18 
Are long term effects on the 
environment caused over the lifetime 
of Project operations or caused by 
build up of pollutants in the 
environment described? 
9 0 
The Report does not address this issue. 
3.19 
Are effects which could result from 
accidents, abnormal events or 
exposure of the Project to natural or 
man-made disasters described and 
where appropriate quantified? 
9 0 
The Report does not address this issue. 
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Are effects on the environment 
caused by activities ancillary to the 
main project described? (ancillary 
activities are part of the project but 
usually take place distant from the 
main Project location e.g. construction 
of access routes and infrastructure, 
traffic movements, sourcing of 
aggregates or other raw materials, 
generation and supply of power, 
disposal of effluents or wastes 
9 0 
The Report does not address this issue. 
3.21 
Are indirect effects on the 
environment caused by consequential 
development described? 
(consequential development is other 
projects, not part of the main Project, 
stimulated to take place by 
implementation of the Project e.g. to 
provide new goods or services 
needed for the Project, to house new 
populations or businesses stimulated 
by the Project) 
9 0 
The Report does not address this issue. 
3.22 
Are cumulative effects on the 
environment off the Project together 
with other existing or planned 
developments in the locality 
described? (different scenarios 
including a worst case scenario 
should be described).  
9 0 
The Report does not address this issue. 
3.23 
Are the geographic extent, duration, 
frequency, reversibility and probability 
of occurrence of each effect identified 
as appropriate? 
9 2 
Not all identified impacts are provided with clear information 
on geographic extent, duration, frequency, reversibility etc. 
Prediction of effects on human health and sustainable development issues 
3.24 
Are primary and secondary effects on 
human health and welfare described 
and where appropriate quantified? 
(e.g. health effects caused by release 
of toxic substances to the 
environment, health risks arising from 
major hazards associated with the 
Project, effects caused by changes in 
disease vectors caused by the project, 
changes in living conditions, effects on 
vulnerable groups) 
9 0 
The Report does not address this issue. 
3.25 
Are impacts on issues such as 
biodiversity, global climate change 
and sustainable development 
discussed where appropriate? 
9 1 
The Team did assess impact on flora biodiversity caused by 
land taken, but on indicator was used to describe, predict 
and assess the changes and impacts on biodiversity. 
Evaluation of the significance of effects 
3.26 
Is the significance or importance of 
each predicted effect discussed in 
terms of its compliance with legal 
requirement and the number, 
importance and sensitivity of people, 
resources or other receptors affected? 
9 1 
Only the assessment results of noise impact are compared 
with national standard. To the rest issues, the Team did not 
describe how significance was identified. 
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Where effects are evaluated against 
legal standards or requirements are 
appropriate local, national or 
international standards used and 
relevant guidance followed? 
9 0 
No, the Report does not address this issue. 
3.28 
Are positive effects on the 
environment described as well as 
negative effects? 
9 3 Both negative and positive impacts are addressed. 
3.29 
Is the significance of each effect 
clearly explained? 
9 1 
No, except the noise impact assessment results were 
compared with the national standard before identifying its 
significance, other impacts’ significance was judged by their 
magnitude in the case that the assessment results could be 
quantified; to those qualitative issues or issues the Team did 
not find proper indicator to assess. 
Impact assessment methods 
3.30 
Are methods used to predict and 
assess effects described and are the 
reasons for their choice, any 
difficulties encountered and 
uncertainties in the results discussed? 
9 1 
For those issues that could be assessed by using technical 
devices (noise, air pollutant and water pollutant), the 
methods are described, but no explanation is given on why 
the Team used them. To some certain impacts, for instance 
noise impact happen during the construction stage its 
assessment formula is not described. 
3.31 
Where there is uncertainty about the 
precise details of the Project and its 
impact on the environment are worst 
case predictions used and described? 
9 1 
Not all issues used the worst scenario, the only case was 
when the Team predicted surface-runoff from bridge 
pavement. 
3.32 
Where there have been difficulties in 
compiling the data needed to predict 
or evaluate effects are these 
difficulties acknowledged and their 
implications for the results discussed? 
9 0 
The Report does not address this issue. 
3.33 
Is the basis for evaluating the 
significance or importance of impacts 
clearly described (for example, the 
nature, number, value, sensitivity of 
the affected receptor)? 
9 0 
No, the Report does not address this issue. 
3.34 
Are impacts described on the basis 
that all proposed mitigation has been 
implemented i.e. are residual impacts 
described? 
9 0 
Although the Team provides a number of possible mitigation 
measures, but did not assess impact caused by them. 
3.35 
Is the level of treatment of each effect 
appropriate to its importance for the 
development consent decision? Does 
the discussion focus on the key issues 
and avoid irrelevant or unnecessary 
information? 
9 4 
The Team only focused on those issues identified and 
thought would significantly affect the environment after 
scoping. Meanwhile the Team provided some useful solution 
to prevent impacts. 
3.36 
Is appropriate emphasis given to the 
most severe, adverse effects of the 
Project with lesser emphasis given to 
less significant effects 9 0 
The Report does not address this issue. 
EIA case study 
209 





















Consultation with relevant parties 
3.37 
Is it evident that full consultation was 
carried out during the process when 
impacts are being predicted and 
assessed? 
9 0 
The Report does not address this issue. 
3.38 
Are the comments and views from 
consultees and the general public 
presented? 
9 0 The Report does not address this issue. 
3.39 
How the EIA team have responded to 
those comments and views made by 
consultees and the general public? 
9 0 The Report does not address this issue. 
Other questions relevant to Description of  the likely effects of the project 
       
       
Overall Mark  45 
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Table 7‐8   Description of alternatives 























Is the process by which those 
alternatives are developed and 
adopted described?  
9 0 The Report does not address this issue. 
4.2 
Is the baseline situation under the 
Business As Usual scenario 
described? 
9 1 The business as usual plan is described, but only accidents, congestion and acoustic environment were considered. 
4.3 
Does the EIR describe the nature 
and characteristics of those 
developed alternatives, including: 
the scale, layout, design and 
operating condition? 
9 3 
Yes, tables are given to present detailed information of those 
route candidates. 
4.4 
Are the main environmental effects 
of those developed alternatives 
properly studied and described in 
the EIR? 9 2 
At the early two stages (prefeasibility and feasibility study 
stages) of alternative comparison, the Report only describes the 
comparison results of different route candidates. At the 
preliminary design stage, environmental performance of more 
than thirty-two route options in ten environmental issues are 
briefly described and compared, the final selection was based on 
those brief descriptions. 
4.5 
Are methods used to choose the 
preferred option from alternatives 
described? 
9 0 The Report does not address this issue. 
4.6 
Are the reasons for those selected 
alternatives, and any difficulties 
encountered and uncertainties met 
during the process of comparing 
and selecting alternatives 
described? 
9 2 
After brief comparisons between two route candidates in one 
section, one candidate was chosen as the final route, no other 
information was given. 
 
4.7 
Are the selected alternatives 
realistic and genuine alternatives to 
the Project? 9 1 
Without proper information from Q 4.1-4.6, it is very hard to 
make judgement on whether those selected alternatives are 
realistic and genuine, in particularly from the perspective of 
environmental protection. 
Consultation with relevant parties 
4.8 
Is it evident that full consultation 
was carried out during the process 
of alternatives comparison and 
selection? 
9 0 
The Report does not address this issue. 
4.9 
Are the comments and views from 
consultees and the general public 
presented? 
9 0 The Report does not address this issue. 
4.10 
How the EIA team have responded 
to those comments and views 
made by consultees and the 
general public? 
9 0 
The Report does not address this issue. 
Other questions on Consideration of alternatives 
    
Overall Mark  9 
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Table 7‐9  Description of mitigation measures 























Is the process by which the 
mitigation measures developed 
and identified described? 
9 0 The Report does not address this issue. 
5.2 
Where there are significant 
adverse effects on any aspect of 
the environment is the potential for 
improving the condition discussed? 
9 0 
The Report does not address this issue. 
5.3 
Are any measures which the 
developer proposes to implement 
to mitigate effects clearly described 
and their effect on the magnitude 
and significance of impacts clearly 
explained? 
9 0 
The Report does not address this issue. 
5.4 
Is it clear whether the developer 
has made a binding commitment to 
implement the proposed mitigation 
measures or that the mitigation 
measures are just suggestions or 
recommendations? 
9 0 
The Report does not address this issue. 
5.5 
Are the reasons and 
considerations that the developer 
adopted some mitigation measures 
explained? 9 0 
The Report does not address this issue. 
5.6 
Are responsibilities for 
implementation of mitigation 
measures, including funding and 
other necessary resources clearly 
defined? 9 0 
The Report does not address this issue. 
5.7 
Where mitigation measures cannot 
relieve significantly adverse effects 
or the developer has chosen not to 
propose any mitigation measures, 
are the reasons for this decision 
clearly explained? 
9 0 
The Report does not address this issue. 
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Is it evident that the EIA team and 
the developer have considered the 
full range of possible approaches 
to mitigating significantly adverse 
impacts including adopting 
measures to reduce or avoid 
impacts by choosing alternative 
strategies or locations, adopting 
changes to the project design and 
layout, adopting changes to 
assessment methods and 
processes, “end of pipe” treatment, 
adopting changes to 
implementation plans and 
management practices, and 
adopting measures to repair or 
remedy impacts and measures to 
compensate impacts? 
9 0 
The Report does not address this issue. 
5.9 
Are arrangements proposed and 
described to monitor and manage 
residual impacts? 
9 0 The Report does not address this issue. 
5.10 
If the effect of mitigation measures 
on the magnitude and significance 
of impacts is uncertain is this 
explained? 
9 0 
The Report does not address this issue. 
5.11 
Are any negative effects of the 
proposed mitigation measures 
described? 
9 0 The Report does not address this issue. 
Consultation with the relevant parties 
5.12 
Is it evident that full consultation 
was carried out during the process 
of developing, comparing and 
selecting mitigation measures 
identified? 
9 0 
The Report does not address this issue. 
5.13 
Are the comments and views from 
consultees and the general public 
presented? 
9 0 The Report does not address this issue. 
5.14 
How the EIA team have responded 
to those comments and views 
made by consultees and the 
general public? 
9 0 
The Report does not address this issue. 
Other questions on Description of mitigation measures 
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Table 7‐10   Follow‐up monitoring plan 























Is the process by which the 
monitoring and relevant measures 
are developed and adopted 
described? 
9  0 
The Report does not address this issue. 
6.2 
Does the EIR clearly describe the 
monitoring plan to monitoring 
those uncertain effects caused by 
the Project, those adopted 
alternatives and mitigation 
measures, and those above 
activities that are supposed to 
have residual impacts? 
9  0 
The Report does not address this issue. 
6.4 
Does the EIR clearly describe the 
responsible organisations or 
persons of those adopted 
monitoring measures? 
9  5 
The organisation in charge of monitoring are appointed and 
described in the Report. 
6.5 
Does the EIR clearly describe the 
timing and /or frequency of those 
adopted monitoring plan? 
9  5  Yes, the monitoring plan has clearly requirements for the timing and frequency of monitoring activities. 
6.3 
Does the EIR clearly describe 
other requirements (e.g. funding, 
needed equipments and other 
resources) to properly implement 
the adopted monitoring plan? 
9  5 
The Team provided the budget of monitoring activities, and gave 
the standard. 
6.6 
Does the EIR clearly describe the 
report mechanism of the adopted 
monitoring plan? 
9  5  The report mechanism is included in the monitoring plan. 
Consultation with the relevant parties 
6.7 
Is it evident that full consultation 
was carried out during the process 
of developing the monitoring plan? 
9  0  The Report does not address this issue. 
6.8 
Are the comments and views from 
consultees and the general public 
presented? 
9  0  The Report does not address this issue. 
6.9 
How the EIA team have 
responded to those comments 
and views made by consultees 
and the public? 
9  0 
The Report does not address this issue. 
Other questions on Follow-up monitoring measures 
        
        
Overall Mark  20 
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Table 7‐11  Public participation 






















Does the EIA describe who was 
allowed to participate into the 
EIA? Did these participators 
include the public? 
9  5 
The Report describes those parties participated in the EIA include 
officials from government departments and the general public 
living along the Project. 
7.2 
Does the EIR describe those 
public participation approaches 
and methods used in the EIA 
process? 
9  5 
The Team used questionnaire and held public meeting and 
seminars. 
7.3 
Does the EIR clearly describe the 
timing of the public participation 
activities? 
9  5  Yes, the Team held three public participation activities in total during the entire course of the EIA. 
7.4 
Does the EIR document those 
comments and suggestions made 
by the participators for the project, 
the EIA process and other 
relevant activities? 
9  5 
Those comments made by the public and other parties are 
summarised in the Report 
7.5 
Does the EIR clearly describe how 
the project and EIA activities 
revised according to those 
comments and suggestions 
adopted by the EIA team? 
9  1 
In addition to the issue of reducing dust pollution during the 
construction period, the Team suggested to spray water regularly, 
no other suggestions are documented in the Report. 
7.6 
Does the EIR clearly describe the 
reasons for those comments and 
suggestions not accepted and 
adopted by the EIA team? 
9  0 
The Report does not address this issue. 
Other questions on Public participation 
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Table 7‐12  Non‐Technical Summary, NTS 






















Does the Environmental 
information include a Non-
Technical Summary? 
9  5 A summary report is available, but the EIA team did not use the term of NTS. 
8.2 
Does the NTS provide a concise 
but comprehensive description of 
the Project, the affected 
environment and its baseline 
condition, the effects of the Project 
on the environment, adopted 
alternatives and the proposed 
mitigation measures and 
monitoring plan? 
9  2 
The summary report is a size-reduced main report, it not just 
includes all issues presented in the main report, after considering 
its readers are mainly the public, the EIA team included a 
dedicated chapter to the issue of immigration and resettlement in 
order to make the summary report have more useful information to 
the general public. But the problem is that first, the Team ignored 
some important issues completely; the descriptions on the rest 
issues are very general. The most significant omission is that the 
Team does not provide any information on those identified 
impacts. 
8.3 
Does the NTS highlight major 
uncertainties about the Project 
and its environmental effects? 
9  0 The summary report does not address this issue at all. 
8.4 
Does the NTS explain the 
development consent process for 
the Project and the role of EIA in 
this process? 
9  2 
The summary report provides the milestone tasks of the planning, 
and according to the description of the EIA, both processes started 
almost at a same time, but no description on how two teams 
cooperated and what the role of the EIA team in the planning 
process was is given in the report. 
8.5 
Does the NTS provide an 
overview of the approach to the 
assessment? 
9  0 No, the summary report ignores this issue completely. 
8.6 
Is language used in the NTS plain, 
jargon-free to allow readers 
without relevant background to 
understand the proposed project 
and the EIA? 
9  4 
The team chose term carefully to let readers without relevant 
backgrounds still can understand the report, but some jargons still 
appear in the report without explanation. 
8.7 
Is the NTS a standalone 
document which means readers 
only need to read it rather than 
further referencing the main report 
to understand the EIA? 9  1 
The summary report is a standalone report from the point of view 
of form, meanwhile the Team also wanted to compile it as a 
standalone summary whose readers are mainly the public, 
therefore the summary report includes a chapter dedicated to the 
issue of immigration and resettlement. But the problem is 
descriptions on the project and impacts identified are too general 
to provide details that the public want to know, which means the 
summary report does not provide enough information to its target 
audiences. 
Other questions on Non Technical Summary 
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Table 7‐13  Presentation of the results 






















Is the environmental information 
available in one or more clearly 
defined documents? 
9  5 The EIA report package (one main report, one summary report and other two reports) are available at the World Bank website, 
the availability is good. 
9.2 
Is the document(s) logically 
organised and clearly structured 
so that readers can locate 
information easily? 
9  4 
Basically, the contents of the main report is logically organised 
according to the order of tasks. 
9.3 Is there a table of contents at the beginning of the document(s)? 9  5 Both the main and summary reports provides a table of contents  
9.4 
Is there a clear description of the 
process which has been 
followed? 
9  2 No, only a work process flowchart is given in the Report, no further explanation and description. 
9.5 
Is the presentation 
comprehensive but concise, 
avoiding irrelevant data and 
information? 
9  2 
The Report does not provide irrelevant information, but at the 
same time it does not provide enough relevant information. 
9.6 
Does the presentation make 
effective use of tables, figures, 
maps, photographs and other 
graphics? 
9  4 
The Report uses a number of tables and figures to make 
presentation more easily understandable. 
9.7 
Does the presentation make 
effective use of annexes or 
appendices to present detailed 
data not essential to 
understanding the main text? 
9  5 
Both of the main and the summary report have appendices to 
present detailed data and information that are not suitable to be 
presented in the main body of the reports. 
9.8 
Are all analyses and conclusions 
adequately supported with data 
and evidences? 
9  1 No, most of conclusions are directed given in the Report without any explanations. 
9.9 Are all sources of data properly referenced? 9  5 Yes, when the Team referenced a third party material, the name of the material is given in the Report. 
9.10 Is consistent terminology used throughout the document(s)? 9  3 The problem is that the Report does not have a glossary table. 
9.11 
Does it read as a single document 
with cross referencing between 
sections used to help the reader 
navigate through the 
document(s)? 
9  4 
Yes, if one chapter uses results from other chapters, the number 
of table and figure referenced is provided. 
9.12 
Is the presentation demonstrably 
fair and as far as possible 
impartial and objective? 
9  3 Because some conclusions are given without providing explanations, therefore some presentations cannot be regarded 
fair and objective. 




Chapter 8 Discussion: current SEA 
application in China and the 
development of the framework 
Generally speaking, the evidences presented  in the previous chapters clearly  indicate that SEA as a 
legal  approach  (one  essential  condition  regarded  by  Sadler  (1996)  and  Sheate  et  al.  (2001)  for 
successful SEA application) to help achieve sustainable development not only has been established 




the  ideas,  suggestions and  solutions which were deliberately developed  to  target  those  identified 
deficits and problems, and will be  the  foundation of developing an application  framework  for PLEI 
development programme SEA (the final framework is presented in Chapter 10). 
8.1. Macro deficiencies 












procedure  and  interlinked  SEA  application  procedure,  a  scoping  procedure with wide  participation 
from  other  parties,  alternative  development mechanism,  public  participation  and  the mechanism 
allowing SEA  to make  contributions  to  strategic planning” are  still missing. Because  those missing 
elements are not specifically related to the administrative, institutional and legal macro deficiencies, 
those technical deficiencies are referred to as ‘micro deficiencies’ here (in Che et al. (2002) they are 
named  as  “procedural  problems”).  But  these  micro  deficiencies  also  have  the  potential  to 









Connor and Dovers  (2004) and World Bank  (2005). They  could be divided  into  two major groups. 
Scholars  in one group regard SEA  just an assessment tool for environmental protection; meanwhile 
scholars  in  the  other  group  have  a much  higher  ambition  for  SEA  and  believe  SEA  should  help 










particular  purpose.”  To  SEA,  actually  it  does  not  only  deal  with  impacts  evaluation  as  its  name 
suggests,  it deals with various other  tasks,  for  instance  researches on other  relevant development 
strategies and projects, baseline study, developing and selecting alternative and mitigation measures, 
inviting  the  public  to make  comments,  etc.,  all  these  parts  are working  together  as  a whole  for 
achieving  an  already  set  objective,  therefore  SEA  should  be  regarded  as  a  system.  Furthermore, 
according to the current philosophy on SEA which is “[to] mainstream environment and sustainability 
across the higher  levels of policy making … and thus a more substantial degree of organisation and 
institutional  reforms”  (Connor  and Dovers,  2004  page  65;  EC,  2007),  SEA  could  be  regarded  as  a 
system aiming at  changing decision‐making mechanism, which  completely meets  the definition of 
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According to the previous discussions, here SEA  is defined as  ‘a mechanism aiming at  integrating 
environmental considerations  into strategic planning,  through  it a series of public accountable 
on‐going  processes  being  applied  at  a  very  early  stage  of  the  planning  process  of  a  proposed 
strategic action initiative in order to improve its environmental performance through developing 
and  recommending  environmentally  accountable  alternatives  and  mitigation  measures  to 
decision‐makers,  finally  all  processes  are  documented  in  a  comprehensive  report’.  In  this 
definition,  strategic action means policies, plan and programme; and a  series of processes  include 
scoping,  baseline  study,  impact  prediction  and  evaluation,  alternative  and  mitigation  measures 
development, monitoring and public participation. 
Although  it  is  agreed  that  SEA  should  aim  at  changing  the  current  decision  making  system  by 
mainstreaming environmental considerations into decision‐making, this definition does not mention 
this  key  point.  Since  potential  changes  in  a  decision‐making  system  relate  to  changes  in  the 












that  specify  the  geographical  and  temporal  design  criteria  of  the  plan  objectives.”  Figure  8‐1 
illustrates, from the perspective of pure theory, those strategic actions that SEA should deal with and 
the hierarchy. 
But  in practice, the objects that SEA deals with vary significantly  in worldwide. For  instance, the EU 
SEA Directive does not include policy, and in China only plans are subject to SEA, however in Canada 
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According  to  the EIA Law, development actions subject  to SEA application  in China are plans only, 
which is the  least requirement compared with the UK’s Regulations 2004 and the Canadian Cabinet 
Directive  and  its  Guidelines.  The  Chinese  SEA  system  adopts  a  Category Management  system  to 
screen and make judgment on whether a potential plan  is subject to SEA. According to the EIA Law 
and  the Huanfa 2004 № 98, only  in  the  case  that  a proposed plan  is drafted by  the  government 




















Ideal decision making & 
EA application hierarchy 
Current Chinese decision making 











should  be  applied  to  all  development  actions  without  distinguishing  between  project  and more 
strategic  initiatives  because  in  real  planning  and  decision‐making  environment,  completely  linear 
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“(1)  a  national  government with  its  transport ministry  and  responsible  agencies  are  the main 
drivers  for national  transport planning;  the planning  system works  in a quasi  top‐down manner of 
decision‐making: 
a. Proposals  for  potential  projects  are  the  results  of  careful  policy,  network  plan, 
corridor‐plan and programme evaluations, …” 
The problem of this linear hierarchical tier is that one link is completely missing. The SEA and EIA case 
studies  establish  the  fact  that  PLEI  network  plan  is  assessed  by  SEA,  then  directly  down  to  PLEI 
project (actually programme) which is assessed by EIA. In short, in the current Chinese planning and 





and  the planning  system based on Chinese  language also cannot be  ignored.  In Chinese  language, 
there is only plan (规划, guīhuà) and project (项目, xiàng mù), there is no Chinese word to correspond 
to the English word  ‘programme’. Actually programme could be translated as 规划 (guī huà), but  in 
practice 规划 (guī huà) is translated as plan rather than programme in China. Programme is missing in 
the Chinese language therefore it is very natural that the term is also missing in the Chinese planning 
system, and then in the EA application system. Hence, in the Chinese planning system if a proposed 
development action cannot be categorised as a 规划 (guī huà, plan), no matter how big it is, it is a 项
目( xiàng mù, project), no  intermediate development activity exists. Obviously the EIA Law does not 
fix this missing  link  in the EA system, on the contrary  it actually provides a  legal foundation for this 
phenomenon. The findings from the 2005 EA Storm also prove that in China it is EIA rather SEA being 
applied  to  those big  ‘projects’ or mega projects  (e.g.  three mega hydro‐power plant projects)  (see 
Section 4.3). 
Currently, in China PLEI development projects (programme) (Figure 8‐3, Route A‐A’, B‐B’, C‐C’ and D‐
D’  are  typical  Chinese  PLEI  programme)  which  are  the  basic  elements  of  provincial  expressway 
networks and the national expressway network are proposed and implemented as a comprehensive 
CP, therefore according to the EIA Law they should be subject to EIA. But the problem is that actually 
using  EIA  to  assess  PLEI  ‘project’  is  not  satisfactory  at  all  because  significant  omissions  and 
inadequacies  (see Section 7.3.3), Chinese PLEI development project definitely  should be promoted 
into  the  category  of  ‘programme’  and  apply  SEA  rather  than  EIA  to  assess  their  environmental 
performance. First of all, this level PLEI ‘project’ meets the definition of programme made by Wood 
and Dejeddour  (1992) mentioned at  the beginning of  the  section,  they have a  set of projects  that 
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specify the geographical and temporal design criteria of a PLEI plan’s objectives. Second, their scale is 
much bigger  than ordinary  road project subject  to EIA  in western countries  (e.g. Atkins, 2005),  for 
instance the length of those expressway infrastructure development projects varies between 100 km 
and 250 km (most of them are around 200 km, the Yong‐Wu Expressway  is 196.565 km  in  length), 
total  investment varies between 3 billion RMB (about 200 million BP) to 10 billion RMB (about 670 
million BP) (the lowest is 11 million RMB per km in plain area and the highest is 50 million RMB per 
km  in hilly area, most are around 20‐25 million RMB per km), and planned  construction period  is 
around  three  to  five years.  In practice  in western countries, much smaller scale road development 
actions are subject to SEA, for instance in Bina (2001) the budget of the UK’s Trans‐Pennine Corridor 
was 260 million GBP 45 which  is about one‐third of budget of  the Yong‐Wu Expressway; also SEA  is 
applied to local transport plans in the UK whose land‐taken volume is much fewer than Chinese PLEI 
project  (e.g.  NCC,  2004  &  2005).  Third,  only  the  Chinese  central  government  (actually  the 
Commission  of  the Development  and Reform  and  the MoCs) has  the  authority  to  approve  them. 
Generally  speaking  provincial  governments  have  the  discretion  to  decide  actual  route,  principal 
engineering parameters  (e.g.  type of pavement  (cement aggregate pavement or asphalt aggregate 
pavement),  thickness of pavement, etc.),  the  central government  controls  those major nodes and 
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EIA Law and  relevant  legislation. First of all,  it  is  the central government  that has  the authority  to 
make the final decision of a PLEI development programme, therefore the administration level of this 
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level  expressway  programme  meets  the  legal  requirement  of  formal  SEA  application;  second, 
expressway  infrastructure development belongs to road transport development which  is one of the 




finished.  In general, during construction period, a PLEI programme  is split  into a number of CPs  in 
order to facilitate construction and management activities. Generally speaking, the number of those 
CPs under a programme  is around  twenty,  they are components of  the proposed programme and 
their  characteristics  vary  significantly  even  in  one  programme.  For  instance,  for  an  expressway 
programme the author participated in, one of the CPs under the programme was just a large bridge, 
and  its budget was over 150 million RMB; but  the  rest of  the CPs were normally a section of road 
with other construction works, or a section of road with a  large or a medium bridge, their budgets 
varied  from  80  million  to  150  million.  Generally  speaking,  those  CPs  are  constructed  by  one 
contractor, or by a consortium contractor formed by more than two contractors. Obviously, applying 
EIA to every CP under a programme  is not reasonable, for at  least at present  in China there are no 
enough qualified  EIA professionals who understand  environmental  impacts  caused by  expressway 
infrastructure development; also applying EIA to every CP under a programme has the potential to 











sliced,  the  major  consideration  is  to  ensure  that  the  programme  will  be  properly  constructed, 
supervised, and  then high quality  from the engineering perspective could be achieved.  (Figure 8‐5, 
engineering perspective). 
An EA application mechanism which  is  similar  to  the  construction  consulting mechanism  could be 
used. First of all, a PLEI programme should be assessed by an SEA team. Then, after fully considering 
relevant  provincial  and  regional  development  plans,  local  ecosystem,  geography  condition,  river 




in  the  light  of  facilitating  EIA  application,  and  on  the  basis  of  sound,  reasonable  and  holistic  EIA 
practices (Figure 8‐5, EIA project 01 – 03 in EA perspective). The basic components of those EIA units 
are  still  those  basic  CPs  of  the  programme,  but  they  are  ‘re‐packaged’  into  a  number  of  EIA 
application projects after carefully considering the characteristics of the local environment and in the 




Furthermore,  the  SEA  team  should  pre‐identify  those  fundamentally  environmental  issues which 
project  level  EIAs  should  emphasise  including  potential  alternatives  and  mitigation  measures; 
meanwhile the team must clearly  identify those major  issues conducted  in the SEA and  leave other 
local and  less crucial  issues and/or  issues need detailed analyses to EIAs, this arrangement has the 
potential to improve the effectiveness of SEA application (cf. Bina, 2008). Meanwhile, the SEA team 
should also establish appropriate application processes for those lower level EIAs. In other words, the 
SEA  team  should  provide  “substantive”  and  “procedural”  guidance  (Gibson,  1993  cited  in 
Stinchcombe and Gibson, 2001 page 355) to lower level EIAs. 
Till  then,  the  linear hierarchical  tier  is  complete either  from  the perspective of planning/decision‐
making or from the perspective of EA, Stinchcombe and Gibson (2001) and Fischer (2002a) confirm 
that  a  tiered  system with  guidance  from  higher  level  SEA  to  low  level  EIA  really  brings  benefits. 
Nooteboom  (2000)  further  argues  this  arrangement  can  positively  re‐orientate  decision‐making 
towards sustainability. 
If  an  SEA  application  is  to make  instructions  to  lower  level  project  EIAs  in  the  circumstance  no 
agreed‐upon framework of SEA exists, Sanchez and Silva‐Sanchez (2008) suggest that the SEA should 
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carefully  select  the  environmental  issues being  assessed  (Scoping)  and  those  issues  concerned by 
most of stakeholders and/or critical to the environment must be addressed. 
8.2.3. Screening 
As  facts  presented  in  Section  4.2.3.4  and  5.2.6,  the  Chinese  SEA  application  system  employs  a 
category management system to screen those development actions subject to SEA. The management 
system  is  established  according  to  Art.  7  and  8  of  the  EIA  Law,  and  it  is  further  elaborated  and 
fulfilled by the Huanfa 2004 № 98. The characteristics of the Chinese category management system 




The  current  Category Management  system  does  not  help  implementing  SEA  application  in  China 
because: 
1) First,  it only has  two major  screening  criteria,  the  first one  is  the administrative  level of 
authority  initiating a proposed plan; the second one  is the sector the proposed plan falls 
within (see Section 5.2.6). It  is hard to suggest whether a plan could have  impacts on the 
environment by only  referencing  these  two  criteria.  The UK  system not only  employs  a 
similar  category  management  system  (Schedule  1  of  the  Regulations  2004),  it  also 
designates  three  statutory  consultation  bodies  to  help  screening;  furthermore  detailed 
criteria relating to characteristics of a given proposed plan and/or programme and the area 
planned to be occupied are provided to help screening practice (see Section 5.2.6). 
2) Two  types of SEAs and different  requirements  for  the  forms of  final SEA  report actually 
make  screening  more  complicated  from  the  perspective  of  practice. Without  detailed 














activities  depend,  and which  in  turn  they  influence”  (EC,  2007  page  18).  Through  providing  four 
categories of service, namely “provisioning (e.g. food, water and energy resources), regulating (e.g. 
climate, water and diseases), culture  (spiritual, aesthetic, recreation and education) and supporting 
(primary production and  soil  formation)”  (EC, 2007 page 18)  to  the  society and  the economy,  the 
environment plays a critical role in our livelihoods (the Millennium Ecosystem Assessment, 03/05). 
Sustainable Development  is defined as “improving the quality of  life within the carrying capacity of 
supporting  ecosystems.”  (IUCN,  1991)  At  present,  the  philosophy  of  sustainable  development  is 
globally  adopted  by  various  governments  to  guide  their  legislation,  policy  making  and 
implementation,  and  actual  development  practices.  Achieving  sustainable  development  “requires 
dealing with economic, environmental and  social policies  in a mutually  reinforcing way”  (EC, 2007 








and  economic  issues which  are  long  lasting  considerations  in  the  current  planning  and  decision‐
making philosophy. Furthermore, the EC (2007, page 16) suggests “[to] mainstream the environment 
in  its  development  co‐operation  implies  integration  of  environmental  costs  and  approaches  in  the 
cycle of operations  in order to bring about a better harmonisation of environmental, economic and 
social concerns.” Due  to  the roles SEA plays  in  integrating  the environment  into strategic decision‐
making (e.g. acting as an advocate for the environment within policy and plan making, playing a more 
subtle  environmental  awareness‐raising  role,  in  particularly  acting  as  a  catalyst  for  further 
institutional and organisational  changes, etc), Sheate et al.  (2001)  recommend  that SEA  can guide 
this process of integration. 
By  integrating environmental considerations  into planning and decision‐making on a par with social 
and  economic  considerations,  SEA  makes  the  strategic  action  planning  and  decision‐making 
assessment mechanism nearly complete (figure d of Figure 8‐6) from the perspective of sustainable 
development, and  therefore  the  threats and  impacts on  the environment endangering  sustainable 
development could be reduced or completely avoided in an ideal condition. 
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However,  the extent of  the  integration of  contents  (integrating environmental  considerations  into 
strategic  planning  and  decision‐making)  actually  highly  depends  on  the  integrated  process 
(integrating SEA  into planning and decision‐making process) (Therivel and Partidario, 1996). Clearly, 
here  this  research  does  not  adopt  the  highly  recommended  ‘full  integration’  in  which  social, 
economic and environmental  issues are  considered  (Noble, 2003; Dalal‐Clayton and Sadler, 2005), 
because  this  kind  of  full  integration may  have  the  potential  to  lose  the  depth  of  environmental 
assessment (Smith and Sheate, 2001); Morrison‐Saunders and Fischer (2006, page 20) further point 
out  “[full]  integration  has  led  to  downgrading of  environmental  considerations  in  assessment and 
decision‐making” because  sustainability assessment “could overly promote  the prevailing economic 
agenda  and  thereby  undermine  30  years worth  of  hard‐won  environmental  policy  gain.”  Hence, 
Morrison‐Saunders  and  Fischer  (2006)  assert  that  SEA  should  focus  on  environmental  issues,  as 
Sheate et al.  (2003) suggest “care  is need  to ensure  the environment  is not diminished  in decision‐
making  as  a  consequence  of  taking more  ‘integrated’  approach  sustainability.”  Clearly,  here  the 














results  of  the  SEA.”  All  these  requirements  suggest  that  SEA  is  globally  regarded  as  the  tool  to 
integrate environmental considerations into strategic planning. 
At  present,  China  has  already  adopted  sustainable  development  as  one  of  its major  principles  to 
guide  its  development  (e.g.  the  EIA  Law,  the  Resolution  of  the  State  Council  on  Implementing 
Scientific Outlook on Development and Strengthening Environmental Protection). In the 6th National 
Conference  on  Environmental  Protection,  Premier  Wen  Jiao‐Bao  declared  Three  Changes  as  the 
solutions to tackle environmental degradation which currently develops at a faster speed than ever: 
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• pay  equal  emphasis  to  economic  development  as well  as  environmental  protection  rather 
than continuously keeping stressing economic development only as it used to be; 
• synchronise  environmental  protection  with  economic  development  rather  than  letting 
environmental  protection, which  is  far  behind  economic  development,  go  unchecked  as  it 
used to be, and 





outcomes  of  the  case  studies,  SEA  is  treated  as  an  external  assessment  tool,  there  is  no  sign 
suggesting that the SEA teams were interacting with the planning teams and made contributions to 
improve the environmental performance of the two network plans (see Section 6.3.2.7). The findings 
from  the  case  studies mean  SEA  is  not  yet well  integrated  into  strategic  planning  and  decision‐
making. 
The potential solutions 





concerns  are  integrated  into mainstream  transport  thinking when  formulating  transport 
priorities, objectives and alternative strategies; 
2) Process  integration, whereby  the process of assessment  (with  its different activities and 
stages) is designed to integrate with transport’s planning and decision‐making process. 
In  fact,  these  two  types  of  integration  can  be  understood  as  two  levels  that  integration  can  be 
reached. The first one, ‘sectoral (and disciplinary)’ integration, is the ultimate objective that SEA tries 
to achieve:  to completely  integrate environmental  considerations  into  strategic action preparation 









system  exactly  adopts  this  integration  type  (see  Section  6.3.3.3).  The  second  one  is  that  SEA  is 
partially integrated into strategic action preparation with limited chances of information exchange or 
sharing  (sub‐figure d  of  Figure  8‐7).  The  third  one  is  that  SEA  is  fully  integrated  into  strategic 
preparation  (sub‐figure  e  of  Figure  8‐7),  in  this  context  SEA  and  strategic  action  preparation, 
decision‐making and adoption are “integrated at the outset, each contributing to shaping each other.” 
(DGET, 2005 page 11) 
Therivel  (2004,  page  64)  and UNECE &  RECCEE  (2006,  page  36～42)  discuss  the  advantages  and 
disadvantages of all three  integration modes. However, there  is a consensus that the first mode of 
integration (sub‐figure c of Figure 8‐7), which is exactly the approach adopted in SEA application in 
expressway  infrastructure planning, does not bring  the benefits  that SEA  is supposed  to deliver as 
ODPM (2005, page 14) argues “many benefits of SEA may be  lost  if  it  is carried out as a completely 
separate work‐stream or by a separate body.” 
Considering Chinese governments  from central  to  local do not have experience of  fully  integrating 
environmental considerations into strategic planning, and fully integrating SEA into strategic planning 
would need significant changes to the current administrative structure, hence this change does not 
happen  in  short  term.  Alternatively,  a  more  secure  and  feasible  way  at  present  is  to  partially 
integrate  SEA  into  strategic action preparation and decision‐making as  sub‐figure d of  Figure 9‐7 
illustrates. Meanwhile relevant studies should be actively carried out to prepare for a big move from 
partial  integration  to complete  integration  (sub‐figure e of Figure 8‐7) when political,  institutional 
and technical conditions are met. 
One  issue  that  SEA  team  should beware of  is  that  according  to  this  type of  integration,  although 
environmental considerations are  integrated  into planning and decision‐making, but there are gaps 




and  economic  assessments  for more  convenient  decision‐making  experiences  (the  circle  joints  in 
Figure 8‐6). With those ‘joints’, those currently discrete assessments (Scrase and Sheate, 2002) could 
be connected. 
































Although  timing  affects  the  quality  of  SEA  application  (Runhaar  and  Driessen,  2007),  but  strictly 
speaking, no international level directives, protocols or national level laws clearly prescribe the exact 
time when an SEA should start. Directive 2001/42/EC only stresses “[SEA] shall be carried out during 
the  preparation  of  a  plan  or  programme  and  before  its  adoption  or  submission  to  the  legislative 
procedure.” Almost all SEA definitions (e.g. Partidario and Clark (2000), Sadler and Verheem (1996)) 
suggest that SEA should be carried out as early as possible and ideally “it should be started as soon as 




The  result of  the comparative analyses between  the  legal  requirements on  the  issue when an SEA 
should start from the UK, Canadian and Chinese relevant legislation and regulations suggests that if 
the EIA Law is strictly complied with and implemented, the start time of SEA in China is as reasonable 
as  the  requirements  from  the UK and Canada  (see Section 5.2.5). But  the  fact  is  that  in China SEA 
enters  into planning process at a very  late stage. To Question 27 of the Questionnaire “When does 
the  SEA  scheme  formally  start,  and  what  is  its  relationship  with  the  planning  process?” 





but  in  fact  SEA  engages  into  just  before  plan  examination  and  approval  procedure  starts  and  no 
interaction between SEA and planning occurs since they are two individual processes in practice. The 







Obviously  the  late  start  time makes  SEA  team  “a  completely  separate  body”  (ODPM,  2005)  and 
therefore  it has  few chances  to communicate with planning  team,  then  the  findings made by SEA 
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team could not be completely delivered  to planning  team and so make positive changes. Also  late 
start makes alternative development  impossible because SEA engages  into  the planning process  in 
the circumstance that almost everything has been identified and no room to change. 
The potential solution 










Basically,  in  the  Chinese  expressway  planning  context,  during  the  Preliminary‐Design  stage,  “an 
expressway programme has already entered the formal design stage and therefore it is hard to make 
fundamental  changes.” 47 In  contrast,  at  the  Pre‐Feasibility  Study  stage,  a  PLEI  programme  is  a 
tentative proposal only and much less fixed; furthermore for PLEI programmes which are elemental 
units  of  the  national  expressway  network,  under  the  current  Chinese  expressway  development 
circumstance, generally the major  issue  is not on whether they should be constructed;  it  is merely 




regarding  fundamental  engineering parameters, budget),  in particularly most of major  alternative 
route options are developed and compared at Feasibility Stage, hence SEA has genuine chances  to 
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In  theory  to pursue  the best practice, Partidario  (1996) and Therivel and Minas  (2002) suggest  the 
most effective SEA should be carried out by mixed groups of planners and consultants. 
The fact 






According  to  the  case  studies,  SEAs  for  PLEI  network  plans  were  carried  out  by  teams  whose 
members have road engineering background and experiences. During the course of an SEA practice 
there were one or two chances that experts and professionals from other relevant fields were invited 
to  make  comments  and  suggestions  (see  Section  6.3.3.1).  The  finding  of  the  case  studies  are 
supported by  the answers  to Question 8 and 9 of  the Questionnaire, which could be concluded as 
‘the developer with the consultant (must be Class A EIA qualification certificate holder) is in charge of 
SEA, other  transportation  research  institutions,  the provincial development and  reform office,  the 
land resource office, EPB, the forest office, the agriculture office, etc. are invited to make comments.’ 


























Apart  from  the quality  and professional diversity of  SEA  team  that  can  significantly  influence  the 
performance of SEA application (Partidario, 1996), whether a team is independent also has a critical 
impact on the performance of SEA application (Therivel, 2004). ODPM (2000) suggests that SEA team 






EP  and  EA  application,  which  Bina  (2001)  regards  as  one  of most  important  political  issues  for 
facilitating  SEA  application.  The  next  step  is  for  the  Chinese  central  government  or  the  newly 
established  Ministry  of  Environmental  Protection  to  make  this  politic  environment  steady  and 
consistent  for  a  long  time which  Fischer  (2004)  argues  it  is  also  very  important  for  the  positive 
evolution of SEA system.  In order to reduce “mental distance” (Hilden et al., 2004 page 11 cited  in 
Fischer, 2005 page 412) between those professionals for strategic planning and SEA, Fischer (2005, 












1) although all  three  respondents  claim a baseline  study  is  carried out when an SEA  is being 
applied (Question 12 & 13), but  in the context that no reasonable  indicators were properly 
selected,  baseline  study  and  presentation  in  the  reports  are  mainly  introducing  and 
describing common knowledge on environmental and social  issues of the study area rather 
than the key parameters for later impact assessment (see Section 6.3.2.2). 
2) No description of how the teams  identified those environmental  issues  likely to be affected 
by the proposed plans  (Scoping). All three respondents regard that scoping study  is carried 
out in SEAs, and in practice it is the employed SEA consultant who is in charge of the scoping 
study  (Question  14),  and  the  local  EPB  is  in  charge  of  reviewing.  But  after  analysing  the 
answers to Question 15 of the Questionnaire,  it  is found that actually all three respondents 
did  not  clearly  understand  the meaning  of  scoping,  they misunderstood  the meaning  of 





3) Although all  three respondents of the Questionnaire study  insist that  in SEA all sustainable 
development  issues  (namely  environmental,  social  and  economic  issues)  are  taken  into 
account,  and  quantitative  (e.g. modelling,  data  analysis)  as well  as  qualitative  (analogous 
comparisons) are used to help impact prediction and assessment (Question 18 and 19 of the 
Questionnaire,  see  Appendix  F).  According  to  the  case  study  results,  sustainable 
development  issues were actually  found and quantitative as well as qualitative assessment 
tools were employed  in the two cases, but the crucial problem  is that no  impact receptors, 
impact duration, and other characteristics of impacts were taken into account when the two 
teams were making evaluations, and  the only parameter of  impact  taken  into account was 






team  played  when  those  alternative  option  routes  were  being  developed  (see  Section 
7.3.2.4). 
Discussion: current SEA application in China and the development of the framework 
241 
5) in  the  two  SEA  cases,  follow‐up  monitoring  and  further  assessment  for  those  impact 
assessment  results  with  uncertainties  were  not  properly  planned  and  those  suggestions 
made for lower level programmes and projects were simply routine rather than customised 




tightly  linked  in the  light of achieving the objective (see Section 6.3.3.2) and therefore how 
SEA should be conducted. 
The conclusion 
In conclusion, various  reasons  led  to  the poor performance of  the  two SEA cases, but  the primary 
cause  was  that  the  adopted  assessment  indicators  were  not  properly  selected  and  not  used 
consistently  through  the  entire  SEAs, which  also  reflects  a  fact  that  at  present  there  is  no  clear 
process of how SEA should be carried out  in  the expressway  infrastructure planning  field  in China; 





process and  the general  requirements of quality SEA and  the  logic  link between various 
tasks  are  clearly  defined  and  addressed;  also  this  framework  should  be  suitable  to  the 
current expressway infrastructure planning process, and 
2) developing  a  general  indicator  set  that  includes  a  limited  number  of  environmental 
indicators  covering  all  major  environmental  issues  that  expressway  infrastructure 
programme  affects.  In  practice,  SEA  team  could  select  even  develop  its  own  context 
specific  indicators  based  on  the  general  indicator  set.  To  fulfil  this  purpose,  a  series  of 






83  cited  in  Bonnell  and  Storey,  2000)  as  “the  process  of  systematically  analysing  and  evaluating 
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The  following  environmental  impacts,  e.g.  air  pollution,  biodiversity  loss,  degradation  of  water 
quality,  increase  in  traffic  and  congestion,  etc.  associated with  road  transport  development  (See 
Section 3.1) are  the very environmental  impacts  regarded as cumulative environmental  impacts  in 
Cooper  (2004).  Furthermore,  those  impacts  are  not  only  associated  with  one  individual  road 
transport  infrastructure  development,  they  will  be  interacting  with  those  newly  triggered 
development  activities  (e.g.  housing  development,  generated  traffic,  etc.)  then  further  put more 
stresses on the environment and cause environmental damages as argued by ODPM (2005) – many 
environmental problems  result  from  the accumulation of multiple small and often  indirect effects, 
rather than a few large and obvious ones. 
In  Canada,  cumulative  impacts  are  dealt  by  strategic  level  impact  assessment.  For  instance,  in 
Bonnell  and  Storey  (2000),  four  small  hydropower  stations  were  assessed  together  by  a 
comprehensive  SEA  rather  than  by  four  individual  EIAs  due  to  the  fears  of  significant  cumulative 
environmental effects. Also  in Spaling et al.  (2000), due  to project  level CEA  cannot properly deal 
with  very  likely  cumulative  impacts  caused  by  a  number  of  oil  sands  development  projects  (e.g. 
duplication  of  regional  baseline  environment  studies,  repeated  assessment  of  comparable 




assessment  in  the  relevant Chinese EA  legislation,  the nature of environmental  impacts associated 
with  road  transport  development,  the  poor  quality  of  cumulative  assessment  found  in  the  case 
studies, in particular the fact of integrating CEA into SEA that happened in Canada, the conclusion is 

















employing  the  philosophy  of  CEA  to  guide  impact  prediction  and  assessment  in  SEA  is  able  to 
properly  let  SEA, which  actually  has  the  platform  that  CEA  requires,  properly  address  cumulative 
environmental impacts. 
Spaling et al. (2000, page 502) conclude “CEA means that the effects of a proposed strategic action 
must be evaluated  in  combination with  the  effects of other past, present and  future development 
activities.” Guided by  this  interpretation, an SEA with  the philosophy of CEA  should  first widen  its 
spatial and temporal boundaries in order to successfully establish a genuine context in which various 
development activities and multiple impacts have resources, space and time to ‘generate’ cumulative 
impacts, which  is  also  the  requirements  of  the  three  guiding  principles  “area‐wide  perspective”, 
“systems approach” and “consideration of other actions” of CEA suggested by Cooper (2004, page 12); 
and  second  SEA  should  focus on  the major  cause(s) of  impacts when developing alternatives and 
mitigation measures rather than focusing on impacts and their symptoms. Due to the complexity of 





to  origins  of  these  kind  developments  often  locate  at  higher  level  plans  and  policies,  therefore 
tackling  the  causes  at  strategic  level means  better  solutions  (Jacob  et  al.,  1993).  Also,  SEA  team 








SEA  follow‐up  is  defined  by Morrison‐Saunders  and  Arts  (2004,  page  4)  as  “the monitoring  and 













Partidario  and  Fischer  (2004,  page  231)  argue  “without  some  form  of  systematic  follow‐up  to 
decision‐making,  SEA  risks  becoming  no  more  than  a  pro‐forma  exercise  designed  to  secure  a 
formalised process  implementation  rather  than enhancing  its  intended benefits and contributing  to 









be a natural part of SEA application, but neither  the  issue of how SEA  follow‐up should be done  is 








Due  to  the  argument made  by  Partidario  and Arts  (2004)  and  Persson  and Nilsson  (2007) which 
recognises  the  complexity of  SEA  follow‐up  at  strategic  level,  the  researcher  suggests  that  at  this 
early stage of SEA  implementation  in China, SEA practice should only consider monitoring activities 
and monitoring  plan  development,  “[ex  post]  assessment” which  is  another  element  discussed  in 
Persson  and Nilsson  (2007)  is not  included  in  SEA  follow‐up.  The  reason  is  that,  according  to  the 
current  relevant  literatures on  this  issue,  for  instance Arts  et  al.  (2001), Morrison‐Saunders  et  al. 
(2004), Partidario and Fischer (2004), Partidario and Arts (2005) and Persson and Nilsson (2007), SEA 
follow‐up could be regarded as another assessment with value judgements whose object is SEA itself 
if  evaluation  activities  are  included.  Currently,  China  is  still  elaborating  to  properly  assess 
environmental  impacts associated with plans. Therefore,  involving  the activity of evaluating SEA  in 
the  condition  that  actually  the  techniques  and  approaches  of  environmental  impact  assessment, 
which could be regarded as the technical foundation of evaluating SEA, are still premature does not 
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To monitoring activities in PLEI programme SEA, its major focus should be put on checking the quality 
of uncertain  impacts  assessment  and  actively narrowing  the  existing  knowledge  gaps on  relevant 



















given  an  early  opportunity  to  participate  in  SEAs.  Actually,  the  SEA  Protocol  suggests  the  public 
should be allowed to have a say as early as at the Screening stage (Art. 5 (3) & (4)) (decision‐making 
on whether  the  proposed  strategic  action  needs  a  formal  SEA).  Art.  11  of  the  Chinese  EIA  Law 
stipulates  “before  the  draft  plan  submitted  to  examination  and  approval,  [the  planner/developer 
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appropriate means. But  in practice,  it  is  found  that  the  fundamental problem hindering  the public 
participating  in strategic planning and SEA  in China  is that there  is no clear definition on who  is the 
public;  local  residents  affected  by  a  proposed  development  are  generally  not  allowed  to make 
contributions (see Section 6.3.2.8); or  in a case that they are allowed to make a contribution, their 
comments are strictly restricted to a number of certain issues (see Section 7.3.2.7), and in the three 
cases  the  public  and  other  parties  were  given  very  short  time  to  make  contributions,  which 
significantly  influenced  the  quality  of  public  participation.  Also  there  is  no  legislation  like  the 




SEAs,  two  respondents of  the Questionnaire  regard  that NGOs  are  allowed  to participate  in  SEAs 
(Question 22), and China’s Environmental Protection (State Council, 2006 page 15) states “there are 
1,000+  environmental  protection  NGOs  in  China  at  present,  they  and  environmental  protection 
volunteers are the major power of the pubic participating into environmental protection affairs.” But 
one respondent suggests that no legislation addresses this issue and no relevant cases had happened 




In  the  case  that who  is  the public  is  still not defined, no proper  information and  funding aid,  the 
public  and  other  organisations  (e.g.  NGOs)  cannot  genuinely  participate  in  SEAs  and  make 









public participations  in SEAs. Therefore, public participation, a  long  lasting feature  in many national 
EA  systems  since  the beginning of EA  in  the early 1970s  and nowadays  is  “increasingly becoming 
mandatory” (Roberts, 1995). Hence,  in China the public definitely must be allowed to participate  in 




1) The definition of  the public. A  clear definition on who  is  the public  in SEA application  is 
fundamental. Although Petts (1999) and Glasson et al. (1999) regard the public as one of 
most vague concepts  in EIA applications, here  the public  in SEA application  is defined as 
the public,  including the public affected or  likely to be affected by, or having  interest  in 
the decision‐making of  the programme,  including NGOs. The Public here means one or 
more natural or  legal persons and,  in accordance with national  legislation or practice, 










national network must be constructed even  in  the condition  that  the public are against. 
Hence,  involving  the  public  at  a  very  early  stage  does  not  provide  genuine  chances  for 
them to make contributions. Also the researcher suggests at present public participation in 
PLEI  development  programme  SEAs  should  adopt  a  limited multi  accessing  points  form 
rather than an on‐going process. As Bian (2003) argues that the Chinese governments at all 
levels  do  not  have  experiences  on  involving  the  public  in  formal  strategic  planning  and 
decision‐making  procedures,  therefore  suddenly  allowing  the  public  to  completely 
participate  in  strategic planning,  SEA  and  decision‐making  is more  likely  to  cause  chaos 
rather  than  streamlining  those  actions  in  the  case  that neither  the  government nor  the 
public  have  relevant  capacity.  This multi  accessing  points  of  public  participation  at  this 
early stage of SEA application  (2003  till now) allows governments at all  levels,  the public 
and other parties gradually to  learn how the public participate  in SEA by doing  in a more 
controllable, manageable and convenient ‘social learning’ environment. 
3) An  information  exchange  mechanism  and  platform.  During  the  course  of  public 
participation,  the most  important  thing  is  that  there must be  a platform of  information 
exchange which allows relevant information to be transferred to the public, the comments 
and  suggestions  from  the public are properly documented and eventually corresponding 
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feedbacks are sent back to the contributors before the adoption of a strategic action has 
been  made.  Due  to  the  advantages  of  those  newly  emerged  high‐tech  information 
exchange  technologies  and methods  (e.g.  Internet, online  forum),  e.g.  cheap, no  spatial 
and time limited, easy management, they should be widely used to ensure that the public 
and the public concern are willing to make contributions. Meanwhile, reasonable resources 
must be  reserved  for  those  conventional  tools,  such as  interviews, questionnaire, group 
meeting and  site visiting, etc.  to collect  the opinions of  the public  living  in  remote areas 
without modern communication approaches. 
4) Financial and information support. Because extensive participation and involvement needs 
substantial  input  of  resources  (Aschemann,  2004),  hence  China  should  also  establish  a 
funding programme  like  the Canada’s Public Participation  Funding Programme  for Panel 
Review  (Lynn  and Wathern, 1991; CEAA, 1999; Wood, 2003). Only with proper  financial 
support, the public are able to participate  in SEA without having extra economic burden, 
also  they  can  use  financial  support  to  employ  researchers  and  other  professionals  to 
prepare  and  even  argue  a  case  (Wood,  2003). Wood  (2003)  further  argues  participant 
funding programme could benefit the quality of information, of debate and, subsequently 
of decision making. 
In  addition  to  the  four  major  potential  solutions,  DGET  (2005)  and  OECD  (2006)  recommend 
preparing an external communication plan or  in another name a Public Engagement and Disclosure 
Plan  at  the  outset  of  SEA  application.  The  plan  should  identify  the  stages  of  communications, 









Generally  speaking,  the  experts  have  a  consensus  that  this  framework  has  clear  and  concrete 
guidance on SEA application, and the most  important thing  is that the  framework  is customised to 
the current Chinese road transport planning condition (Review № 3), therefore it fills the existing gap 
of  no  SEA  application  to  PLEI  programme  in  China  and  will  improve  the  quality  of  SEA 
implementation in road transport planning filed in China (Review № 5). 
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The  five experts made a number of  suggestions  to  the draft  framework  (see Appendix H,  the  left 
column of  the  tables),  and  then  the draft  Framework was  significantly  revised  accordingly.  Those 
minor  revisions  include:  Figure  3‐6  in  the  draft  Framework was  not  included  in  the  final  version 
because it does not meet the current situation of SEA implementation in China (Suggestion № 10 of 
Reviewer № 1); also the differences between Task B3 and Task D1 are described in‐depth in response 
to  the Review № 1  (Suggestion № 16 of Review № 1); deleting overlap  as one of  recommended 
potential assessment techniques for Task D because Review № 5 thought overlay map and GIS are 














follow  the principle of  gradual  improvement, hence  at present  there  should be  less  strict 
requirements on  SEA  application. When  the  final  Framework was underdevelopment,  this 
principle was strictly pursued. For instance, the public only has three major opportunities to 
participate  in  SEA  rather  than  a  continuous  process  throughout  an  entire  course  of  SEA 
application as most of text books suggest, this arrangement is to allow Chinese governments 
at  all  levels,  the  public  and  other  parities  have  opportunities  to  learn  how  to  run  public 
participation  activities  by  learning  in  this  early  period  of  SEA  implementation,  then  can 
effectively accumulate experiences. Also, a  two‐stage SEA  review mechanism which was  in 
the draft Framework  (see Section 3.5  in Appendix  I) was not adopted due to this principle; 
furthermore Suggestion № 2 of Reviewer № 3, which could be concluded that the reviewer 
clearly  doubts  the  function  of  the  two‐stage  SEA  review mechanism  due  to  the  current 
Chinese planning and approval system, was taken into account when making decision on not 
including it into the final version; 
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3. Furthermore, Suggestion № 5 of Reviewer № 1 regards that in the draft Framework the issue 
of why  SEA matters  for  sustainable  development  is  not  clearly  addressed,  and  in  revised 
version  this  issue  must  be  clarified.  Directly  responding  to  this  suggestion,  the  final 
Framework  elucidates  that  by  improving  the  environmental  performance  of  PLEI 
programme being assessed SEA helps achieving  sustainable development, and  improving 
the environmental performance of  strategic action being assessed  is  the objective of SEA. 
The  final  Framework  further  unambiguously  indicates  that  developing  environmentally 
friendly alternative options and mitigation measures for strategic action being assessed is the 
only way of realising this objective, all sub‐tasks of SEA including environmental assessment 
















Chapter 9 The indicator system 
9.1. Indicators, definition and functions 
An  indicator  is  a  variable  selected  and  defined  to measure  progress  toward  an  objective  (Litman 
2008), or “a measure, generally quantitative, that can be used to illustrate and communicate complex 
phenomena simply,  including  trends and progress over  time”  (EEA, 2005 page 7),  indicator set  is a 
group of  indicators selected  to measure comprehensive progress  toward goals  (Litman, 2008). EEA 
(2005, page 7) further points out “an  indicator provides a clue to a matter of  larger significance or 
makes perceptible a trend or phenomenon that  is not  immediately detectable. An  indicator  is a sign 
or symptom that makes something known with a reasonable degree of certainty. An indicator reveals, 
gives  evidence,  and  its  significance  extends  beyond  what  is  actually  measured  to  a  larger 
phenomenon  of  interests.”  An  environmental  indicator  is  “a measurable  feature  or  features  that 
provide managerial  and  scientifically  useful  evidence  of  environmental  and  ecosystem  quality  or 
reliable evidence of trends in quality.” (Donnelly et al., 2007 page 162) 
“There is a growing need to establish appropriate environmental indicators to allow decision makers 
to make  informed  judgements regarding policies, programs, plans and projects.”  (Cloquell‐Ballester 
et  al.  (2006)  cited  in  Donnelly  et  al.  2007  page  161‐162)  Since  SEA  is  an  assessment  tool  that 
quantifies  impacts  by  using  indicators  in  order  to  obtain  the  difference  of  environmental  quality 
between ‘with proposal’ and ‘without proposal’ situations (Antunes et al., 2001; Go´mez Orea, 1999; 
Dee et al., 1973 cited  in Cloquell‐Ballester et al.  (2006 page 80)) and “the main problem of  impact 
quantification lies in establishing the appropriate of indicator utilised” (Cloquell‐Ballester et al., 2006 
page  79),  in  particularly  for  SEA  application  to  road  transport  planning  that  relates  almost  all 
environmental  issues  (see Chapter 3). Hence, how  “SEA prioritising  strategic questions and  issues, 
reducing complexity and highlighting  the key  factors on which planning decisions should be  taken” 
(Bina,  2008)  is  crucial  to  the  quality  and  effectiveness  of  an  SEA.  To  do  so,  properly  selecting 
indicators is vital, as Donnelly et al. (2007) argue the job of indicator is to relay complex information 
in an accurate and understandable way to facilitate decision‐making. 
In  Therivel  et  al.  (2004,  page  267),  an  attitude  of  regarding  “the  use  of  a  limited  number  of 
appropriate indicators has been recognised as an essential aspect of the environmental analysis, both 
to  provide  a  synthetic  picture  of  the  baseline  conditions  and  to  trace  the  evolution  over  time  of 
selected environmental variables influenced by the plan implementation. …” does exist. Furthermore 
DGET  (2005a)  claims  “environmental  objectives  and  the  corresponding  indicators  are  widely 
recognised as one crucial way in which environmental impacts can be identified, described, analysed, 
evaluated, compared and reported.” Hence in practice, almost all SEA tasks and its contents could be 
decided  by  those  selected  corresponding  indicators  (quantitative  and/or  qualitative)  as  well  as 
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resulting presentations  to external  readers  and decision‐makers,  since  the only way  these parties 
understand  the  predicted  environmental  performance  of  a  proposed  strategic  action  is  through 
reading figures and data directly presented by those selected indicators in SEA Report. Therefore, it is 
actually  those selected  indicators  realise  the  intention of SEA  team which  is  to simplify  those very 
complex  environmental  issues  dealt  by  an  SEA  and  then  present  assessment  outcomes  in  a 
understandable manner to decision‐makers, the public and other parties. In conclusion, indicators, as 
the  interface between SEA application and  its audiences, whether they are properly selected could 
be  a  decisive  factor  determining  the  quality  of  an  SEA  case,  for  once  assessment  indicators  are 













In practice,  the  first principle of properly  selecting  indicators  is  that  indicators  should be  selected 
according to the planning level of a given strategic action that an SEA deals with: 
• Network  decisions, which mainly  determine  transport  infrastructure  capacity  between 
several urban centres and poles, sometimes for a whole country; 
• Corridor  decisions,  which  determine  the  need  for  developing  transport  infrastructure 
capacity and the appropriate modes and routes between two urban centres or poles, and 
• Project  decisions,  which  consider  the  detailed  location  and  design  of  individual 
infrastructure projects, including mitigation measures, and are subject to EIA. (DGET, 2005) 
In addition to the major principle, according to suggestions in Ramos et al. (2004, page 56), Therivel 
(2004,  page  75—93)  and  (DGET,  2005)  and  Donnelly  et  al.  (2007,  page  168—170)  the  following 
principles of properly selecting indicators for an SEA should also be followed: 
1) simplicity, ease of interpretation and ability to show trends over time; 
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2) be relevant to the strategic action in question; 









10) accountability,  The  adopted  indicators  should  reflect  the  different  perspectives  of  SEA 
stakeholder; 
11) understandable  for  the  public  and  decision‐makers  with  a  good  theoretical  base  in 
technical and scientific terms, and finally 
12) the number of indicators should be around 15 to 30. 







































































































achieving sustainable  transport goal  is  that  those selected  indicators should  facilitate and  realise a 
comprehensive, objective, manageable and quantified assessment. 
Cloquel‐Ballester  et  al.  (2006)  suggest  indicators  should  be  selected,  validated  and  accepted 
beforehand by participant and stakeholders  in environmental  impact assessment. Hence,  in SEA for 
Chinese PLEI programme planning,  the  task of  selecting  indicator  should be  carried out  after  SEA 
team has finished analysing a proposed programme. 




The  methodology  adopted  here  to  develop  an  indicator  set  customised  for  SEA  application  to 
Chinese PLEI programme  is through  literature review to develop a draft  indicator set then redesign 
and  customise  it  according  to  the  current  best  practices,  the  condition  of  the  environment  and 



















• The  first  type  of  simplification was  that  only  the most  critical  environmental  issues  have 
corresponding  indicator(s) as Ramos et al. (2004) argue that  it  is  impossible to characterise 
completely all the variables causing the observed effects. This simplification happened when 
there were a variety of  impacts, only  the major  impact and  its  indicator were chosen. For 
instance with road traffic accidents only mortality was taken into account, others injuries and 
minor injuries were ignored in the indicator set. 
• The  second  type  of  simplification was  that  the  existence  of  a  proposed  programme was 
treated as the singular  incentive causing effects on the environment. According to relevant 
researches, diagnosis of  the  causes of particular environmental  changes  is usually difficult 
and ‘multiple causation’ is the norm rather than exception (USEPA, 1995). Hence Ramos et al. 
(2004, page 58) argue “the state of the environment depends on the total effects of multiple 
pressures.” Furthermore, Ramos et al. (2004) find that  in real practice  it  is difficult to select 
proper indicators to address complex environmental issues due to the factors such as multi‐
cause  to  one  effect,  multi‐effect  to  one  cause,  complicated  network  connects  between 
environmental  components.  Therefore,  after  taking  the  above  scientific  evidences,  the 
impacts caused by expressway  infrastructure, and the potential concern of decision‐makers 
at  this  planning  level,  an  extremely  simplified  PSR  (pressure‐state‐response)  model  was 
employed to explain the cause of these impacts. The pressure (driving force) was extremely 
simplified  as  ‘infrastructure  invasion’  (for  instance,  occupying  conversation  area,  water 
bodies), rather than other detailed pressures  (e.g. population  loss of a species due to road 
accidents, emission of a  specified pollutant  to water bodies), and  responses  (impacts) are 
directly linked to these pressures caused by expressway infrastructure implementation. 





manufacture and maintenance. According  to  the  information  in  the  last column,  it was  found  that 
most of indicators in the SUMMA are also used in other indicator sets and employed in real SEA cases 




Impacts Indicator Unit Addressed in other files? 
Energy 
consumption 
Final energy consumption in transport by 
mode and energy sources 
Mtoe 
EEA (00,01,02,03,04,05,06); OECD 
(1999);  
Share of final energy consumption in 





solid raw materials 
Amount of solid raw materials used in 




Land take by transport infrastructure by 
mode 
km2 
EEA (00,01,02); OECD (1999);  
Land take by transport infrastructure as % of 









Amount of dredging at ports, waterways etc. 
by type of dredged area 
m3 
 
Losses of nature 
areas 
Losses of designated and non-designated 
nature areas due to construction of transport 
infrastructure by mode 
km2 
NCC (2005) (net loss of SPA, RAMSAR 







Designated nature areas in the proximity 
(unit to be defined) of transport 
infrastructure in total and by mode 
km2  
% 
EEA (01,02) (percentage of designated 
Ramsar sites with transport infrastructure 
closer than 4 km to their centres); 











Number of non-native species introduced by 






of greenhouse gases 
Transport emissions of greenhouse gases by 
mode and by type of gas 
CO2 
equivalent 











Greenhouse gas emissions from vehicle and 
parts manufacture, and transport 






of air pollutants 
Transport emissions of air pollutants by 
mode an d by type of pollutant (including 
SO2, NOx, NMVOCs, PM10, ammonia, CO 
and CH4) k-tonnes 
EEA (00,01,02,03,04,05) (Ozone 
precursors, PM10, SO2 and NO2); 
OECD (1999) (CO2, NOx, VOC, CO, 
etc.); 
NCC (2005) (NOx, PM10, Benzene, CO, 





Emission of air pollutants from vehicle and 
parts manufacture, and transport 
maintenance by mode and by type of 
pollutant (including SO2, NOx, NMVOCs, 









Hardened surfaces in transport use as % of 






Amount of pollutants released at transport 
accidents by type of pollutant and by mode 
Litres or 
tonnes 
OECD (1999) (hazardous materials 




Amount of pollutants released at run-offs by 







Amount of wastewater produced in 
transport manufacturing industries or service 








Amount of population exposed to levels of 





Amount of population exposed to 






fatalities and serious 
injuries 
Number of transport accident-related 










Total amount of non-recycled waste 





Access to basic 
services 
Average travel time for households to reach 




(Quintile) Ratio between transport related 




Due  to  the proposed  indicator  set  is  for PLEI programme SEA only, and as Cloquell‐Ballester et al. 
(2006) argue an  indicator set being universal for widely variety applications  is very rare. Hence, the 
indicators  in Table 9‐2 must be  revised according  to  the actual Chinese political condition and  the 
natural environment in which PLEI programme SEA is applied. 
The indicator system 
263 
First step was to eliminate those apparently unsuitable  indicators. For  instance those  indicators for 
impacts caused by ‘[vehicle] manufacture and maintenance’ should definitely not be included in the 




The  remaining  indicators were  further  being  screened  to  eliminate  those  addressing  impacts  not 
suitable  for  road  infrastructure planning.  For  instance,  for  the  issue of  ‘energy  consumption’,  the 
indicator with M‐toe as unit is suitable for the new  indicator set at present; the indicator with % as 











Table 9‐2  include  ‘Number of non‐native  species  introduced by marine  transport and  in  transport 




habitat  fragmentation,  two  indicators  ‘average  size  of  continuous  land’  and  ‘maximum  size  of 
continuous land’, rather than previously singular ‘size of effective mesh size’, were included; due to 




those  elimination  and  simplification,  the  new  indicator  set  also  has  fresh  indicators  which  the 
SUMMA and the TERM series do not address. For instance due to the fact that cultivated land, forest 
land  in China  is very rare and precious, hence the following  indicators  ‘total cultivated  land taken’, 
‘cultivated land taken/total cultivated land’, ‘total forest, other natural & half‐natural land taken’ and 




resources  other  than  only  using  a  singular  indicator  ‘land’  as  the  SUMMA  uses,  which  has  the 
potential to underestimate potential impacts. 
In short,  these  twenty‐eight  indicators selected  for PLEI programme SEA  (Table 9‐3)  is born out of 
indicator set of  the SUMMA project with significant modifications after referencing other  indicator 
sets,  taking  those must‐consider  factors  (e.g.  the  nature  of  provincial  expressway  infrastructure 
programme,  the  planning  level)  into  account,  and  following  the  twelve  principles  of  properly 
selecting indicators presented in Section 9.2. 
   




issue  №  Indicator  Unit 
Biodiversity,  
fauna & flora 
1  average size of continuous land  km2   
2  maximum size of continuous land  km2   
3  length of road in conservation areas  km   
















Human health  8  number of mortality caused by road traffic accidents  case/year   
Land & soil 
9  total land taken  km2   
10  total cultivated land taken  km2   
11  cultivated land taken/total cultivated land  %   
12  total solid wastes  m‐tonne   
13  Length of road in soil erosion areas  km   
Water  14  length of road in affected water bodies  km   
Air 
15  total NO2 emission  tonne   
16  total SO2 emission  tonne   
17  total PM10 emission  tonne   
Climatic  18  total CO2 emission  k∙tonne   
Material assets 
19  total energy consumption  GJ   

















Cultural heritage  24  number of heritage sites affected  site   
Society & economy 
25  maximum time to access a pedestrian  minute   
26  average time to access a pedestrian  minute   
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9.4. The Indicator set for PLEI programme SEAs 
Table  9‐3  is  the  set  of  selected  indicators  suitable  for  PLEI  programme  SEA.  These  selected  28 
indicators cover all environmental  issues  that  the EU SEA Directive  (Directive 2001/42/EC) and  the 
UNECE SEA Protocol recommend a quality SEA should address because road transport infrastructure 
development can influence almost every aspect of the environment (see Chapter 3). Meanwhile, four 
social  indicators  were  included  to  allow  decision‐makers  to  connect  environmental  assessment 
results  with  social  and  economic  assessments  results  then  have  a  comprehensive  and  balanced 
understanding on a proposed programme. 51 Furthermore, those selected indicators not only reflect 
the concern of decision‐makers, the concerns of the public (e.g. annual income, daily travelling) are 











selected  indicators  help  tell  how  many  tonnes  of  nitrogen  dioxides,  sulphur  dioxide  and  PM10 
emission should be attributed  to major construction activities of a new PLEI programme during an 
identified study timeframe. 
First,  according  to  the DMRB  (2006  Version)  (DoT,  2006) NO2  and  PM10  are major  air  pollutants 
associated with road transport, and Fischer (2002) regards NO2 and SO2 as key issues in strategic level 













accounted  for  about  30 million  RMB;  furthermore,  still  in  2003  economic  costs  due  to materials 
corroding  and  deterioration,  in  particular  construction materials,  caused  by  dry  sulphur  dioxide 
deposition were about 6.7 billion RMB. To  the economic damage caused by PM10  in China, World 
Bank  (2007) estimates when  it  is monetised by using  the AHC  (adjusted human capital) approach, 
total costs were approximately 0.8 per cent of GDP  in 2003; or the total costs would have reached 
2.9  per  cent  in  2003  if  the  best  estimate  of  the  VSL  (value  of  statistic  life)  approach  had  been 
employed to monetise  the value. The DMRB  (2006 Version) states NOx  (NO and NO2) and particles 
(PM10) are two of pollutants that have normally been regarded as the most concern, therefore their 
emission rates are legally restricted in many countries. 
Due  to  above  reasons,  NO2  (NOx),  SO2  and  PM10  are  included  in  the  1
st  EU  Daughter  Directive 
(1999/30/EC) and Air Quality Strategy. TERM series  (EEA, 1999; 2001; 2002; 2004; 2005; 2006 and 
2007)  choose  these  three  pollutants  as  indicators  to  properly  present  air  pollutions  related  to 
transport. In China, the China Statistic Yearbook (NBS, 2000; 2001; 2002; 2005 and 2006) use annual 
emission  volume  of  these  three  air  pollutants  as  indicators  to  present  current  air  quality  and  air 
pollution problems as well. 
Therefore, due to the quantitative nature of the three indicators’, and considering China has already 
had  existing  baseline  condition  data,  relevant  surveying  experience  and  devices,  the  researcher 
simply followed the current widely accepted practices to choose emission volume of NOx, PM10 and 
SO2  as  the  indicators  to  present  impacts  on  air  quality  in  SEA  for  PLEI  programme.  But  here  the 
timeframe  of  indicator  was  not  set,  SEA  team  could  choose  construction  period  as  the  study 
timeframe, or further include operation and maintenance periods into the study timeframe. 
9.4.1.2. Biodiversity, fauna and flora 
Stinchcombe  and  Gibson  (2001,  page  345)  claim  “ecological  integrity  and  human well‐being  are 
interconnected  in  deep,  complex  and  unavoidable  ways.”  Through  threatening  bio‐diversity  then 
directly threatening ecological integrity, further negatively influencing human well‐being (see Section 
3.1.8),  impacts  caused by  road  infrastructure developments must be properly  assessed. Generally 








water  pollutants,  road  accidents,  generated  noise  and  vibration,  etc.  all  have  direct  and  indirect 
effects on the loss of biodiversity. But due to the decision level and the nature of PLEI programme, it 
is  very  hard  to  identify  every  individual  and/or  species  loss  due  to  its  scale  and  its  high  level  of 
decision‐making.  Therefore,  two  types  of  impact  directly  linked  with  the  implementation  of  a 

















& half natural  land. Because “the designation of areas  for nature protection  is one of  the  longest‐
established  and most  common measures  for  the  protection  of  biodiversity”  (EEA,  2002  page  24), 
hence  the  loss of conservation areas and  forest, natural and half natural  lands means  the habitats 
that fauna and flora live are reduced then their diversity are under threat and may decline due to no 




on  a  large  scale  of  lands,  therefore  ‘length  of  road  in  conservation  areas’ was  developed  as  the 
indicator  to  tell  how  long  a  proposed  expressway  programme  locates  in  those  designated 
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(SACs)  area  loss)  is  a widely  used  indicator  to  present  impacts  caused  by  transport  development 
programme on biodiversity, fauna and flora (cf. NCC, 2005; Atkins, 2005). 
In  addition  to  those protected  areas,  general  forest, natural  and half natural  lands  are  also  good 
habitats for ordinary fauna and flora which is also very important to the biodiversity in the study area. 
The  indicator  ‘total forest, natural and half natural  land taken’ tells how many general habitats will 
be removed due to the  implementation of a new expressway programme. But  ‘total forest, natural 
and half  land  taken’  is  an  absolute  index  therefore  it does not  tell  the  significance of  the  impact 
caused by habitat loss on biodiversity in the study area. Hence another indicator ‘total forest, natural 










isolating habitats and  creating barriers  to wandering and  spreading of animals. Therefore habitats 
are  artificially  fragmented  and  the  consequence  is  the  population  of  species  in  each  smaller  and 
isolated habitat  is reduced due to small  land cannot support viable populations of many plants and 
animal  species.  Memmott  (2002)  regards  habitat  fragmentation  is  a  key  factor  in  the  loss  of 







transport  infrastructures.  Hence,  two  more  indicators  ‘average  size  of  continuous  land’  and 
‘maximum size of continuous land’ which can tell the size of continuous land in the study area before 
and after the implementation of an expressway were selected. These two indicators should be used 
co‐ordinately,  because  only  one  indicator  ‘average  size  of  continuous  size  of  land’  cannot  help 
decision‐makers  comprehensively  understand  the  impact,  for  instance  although  both  two  cases’ 
average size of continuous land is 50 ha (Case 1: 80 ha and 20 ha; Case 2 55 and 45 ha), but in fact in 
Imperial College, London  Zhou, Kaiyi ∙ 2009 
270 
these  two  cases  the  magnitude  of  impacts  on  biodiversity  is  different.  Hence,  the  indicator  of 






to  the  implementation of a proposed programme. To make  the available  financial  resources  to be 
comparable between different route options even between different programmes, another indicator 
‘Budget to maintain and improve the condition of the environment/ total forest, other natural & half‐
natural  land  taken:  Yuan/km2’  was  developed.  This  indicator  not  only  facilitates  comparisons  of 
available environmental protection  resources between different options/programmes,  it also gives 








WHO  (2004) argue  “road  traffic  injuries are a global public health problem affecting all  sectors of 
society. In 2002 an estimated 1.18 million people worldwide died as a result of such injuries: 2.1 per 
cent  of  global mortality,  90  per  cent  of  the  global mortality  resulting  from motor  vehicle  crashes 
occurred in low‐ and middle‐income countries.” According to NBS (2001; 2005; 2006), the direct loss 
caused by road traffic accident (including all types of vehicle, and fatalities, serious injuries and minor 
injuries)  are  around  0.1–0.2  per  cent  of  GDP.  WHO  (2004)  estimates,  due  to  significant  road 
transport development in China, road accident deaths are likely to increase 92 per cent by 2020. 
The reasons to choose ‘the number of mortality caused by road traffic accidents’ as the indicator to 
present  the changes on  this key effect were:  first,  the number of death  is completely objective  (if 
including number of injured, there is a problem of conversion between fatalities, serious injured and 
minor  injured  (cf.  Jakob  et  al.  (2006));  second,  this  indicator  is easily  to be obtained without  any 
statistic difficulties (if using total economic loss as the indictor, the adopted calculation method (e.g. 
VSL or AHC) has significant influence on the final result and there is no consensus on which method is 





In  this  category,  five  selected  indicators  address  three  major  impacts  of  road  infrastructure 
development on  land  resources, namely  land  loss  (including  loss of all  types of  lands, and  loss of 
cultivated land only), generated solid waste and soil erosion (Table 9‐5). 
Because  road  transport  is  a  great  consumer  of  land  resources,  total  land  taken  (permanent)  is  a 
general indicator in environmental assessment (EIA and SEA) for road infrastructure development (cf. 
NCC, 2004 and 2005; Atkins, 2005, please also see discussions in Section 3.1.5). The indicator of ‘total 









Another  two  indicators:  ‘total  cultivated  land  taken  (permanent)’  and  ‘total  cultivated  land  taken 
(permanent)/total  cultivated  land’  address  the  performance  of  an  expressway  programme  on 
cultivated land loss. Cultivated land in China is a very scarce resource, according to NBS (2002), based 
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it  is a generally used  indicator  in road  infrastructure development to address the reasonability and 




38.2  per  cent  of  the  total  area  of  territory. 54 In  Shanxi  province,  the  total  area  of  soil  erosion 
accounts  for 66.8 per cent of the entire territory of the province  (CATS, 2006). Road  infrastructure 
construction, especially earth cutting activities aggravate the possibility of soil erosion in construction 
areas. Hence  in 2001  the Ministry of Water Resources of  the P.R. China  released  the Provisions of 
Water  and  Soil  Preservation  for  Road  Construction  Projects,  Shuibao  2001  №  12  to  facilitate 
application of water and soil maintenance activities during road infrastructure construction period to 
avoid soil erosion caused by construction activities as  far as possible. Although  road  infrastructure 
construction  activities will  cause  soil  erosion  in  general  area,  and  this  risk  is  even  higher  in  soil 
erosion area. But the mechanism between soil erosion and human activity (e.g. road  infrastructure 
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describe  this  impact,  according  to  the  extremely  simplified  relationship model more  roads  in  soil 
erosion will generally cause more soil erosion in the case that no mitigation measures were applied. 
9.4.1.5. Climate change 
Climate  change  is  one  of  the most  urgent  risks  faced  by  the  entire  human  kind  at  present  (see 
Section 3.1.3). CO2  is one of the major GHGs, and also  it  is the GHG that human kind has the most 
responsibility to its current density in the atmosphere; furthermore road transport contributes most 





emission  (the No. 1 polluter  the US  contributed 23 per  cent of  total global CO2 emission).  In  this 
indicator set, due  to  the  fact  that CO2 as a widely accepted and used  to  indicating climate change 
trend and  the current  situation of CO2 emission  in China, hence CO2 emission was  selected as  the 
indicator to address impact caused by new expressway programme on climate change. But here, the 
time frame of the indicator was not designated (e.g. annual, or during entire construction period, or 




Expressway  infrastructure  construction,  operation  and  maintenance  have  impacts  on  water 
environment  (see  Section  3.1.9),  an  expressway  infrastructure  that  around  200  km  in  length 
inevitably  needs  stride  over  rivers,  in  particularly  in  southern  part  of  China  (e.g.  the  Yong‐Wu 
expressway has 138 large/medium bridges and some rivers are strode by the programme more than 
twice;  the  ChangDe  –  ZhangJiaJie  Expressway  in  Hunan  province  has  84  bridges 55).  Bridge, 
embankment, and pavement construction activities need to pump water out from local water bodies 
and  after  being  used wasted water  is  then  directly  drained  to  the  sources;  during  operation  and 
maintenance period pavement  run‐off which  contain  various pollutants  is  also directly drained  to 
water  bodies  along  expressways;  furthermore,  dangerous material  transportation  has  the  risk  to 
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In China,  the condition of water pollution  is very serious. According  to SEPA  (2007), data  from  the 
408 national monitoring stations in seven major river systems shows in 2006, 46 per cent meet Grade 
I‐III surface water quality standard, 28 per cent met Grade IV‐V, and 26 per cent failed to meet Grade 
V. Premier Wen warned  “river  segment passing  through  cities are generally polluted”  (the official 
statement made in the 6th National Environmental Protection Conference). Data from Environmental 
Monitoring of China  (CNEMC)  (2006) provides quantified  value  for  this  statement: 70 per  cent of 
river and  lake  systems have been polluted, 90 per  cent of  rivers passing  through  cities have been 
significantly polluted.  In rural areas, 34 per cent of residents drink water which does not meet the 




even  more  significant  health  impact  in  rural  areas;  in  China  the  quality  of  drinking  water  and 
pollution in drinking water source is the most concern and the No. 1 environmental problem of the 
public (Zhang, 2006). 
Generally  speaking, a water body  cut across by a  road will  inevitably be  influenced by  it  to  some 
extent; meanwhile if a water body were accompanied by a road alongside within a limited distance, 
in  this case  the water body has  the potential  to be affected  similarly by  those  impacts happening 
when  a  road  cuts  a water  body.  The  indicator  of  ‘length  of  road  in water  bodies’  buffer  zone’ 
presents a fact of how long a road locates in the territory of a water body, in which the water body 
will  be mostly  affected  (buffer  zone)  due  to  the  very  tight  relationship  (from  the  perspective  of 
environmental protection) between it and the road. Although length of road in water bodies’ buffer 
zone does  not  tell  exact  impacts,  it  provides  information  at  this planning  level  to  allow  decision‐
makers to estimate likely potential impacts accordingly. Hence, the indicator could be used to make 





Therefore,  in  practice  the  size  of  buffer  zones  of  different  types  of  water  body  a  proposed 
expressway programme might pass across  should be properly  set according  to  legal  requirements 
and actual situations. 
9.4.1.7. Material assets 
An expressway  infrastructure which  is about 200 km  in  length and needs 3—4 years to be built not 
only  takes  huge  amount  of  natural  lands,  also material  assets  like  residence  houses  and  other 
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properties within  the  ‘red‐line’  (officially designated  construction areas) will be  removed and new 
houses and properties need  to be built  in other places  to accommodate  immigrated residents and 
businesses;  meanwhile  during  the  four‐year  long  construction  period  construction  activities  will 
consume huge amount of energy, also after an expressway has been constructed more road traffics 










How many  residence houses and other properties  (including:  cultivated  land,  forest  land, orchard, 
factory etc.) would be removed and the economic compensation standard is the most concern issue 
for  the  public  for  an  expressway  programme  (see  Section  7.3.2.7),  because  it  directly  causes 
economic  loss  to  those  local  residents who  lose  their homes and properties, and makes  their  life 
become difficult and even worse if newly rebuilt houses are not properly located and compensation 
fee does not cover the net loss. Houses and properties removing is also a big issue for planners, if an 
expressway  needs  huge  amount  of  houses  and  properties  to  be  removed  the  budget  could  be 
significantly increased (for instance 5 years ago, the expressway programme the author took part in, 
at that time the total compensation fee was 200 million Yuan RMB, accounted for 4 per cent of the 
budget;  for  a  new  expressway  finished  in  2006  in Hunan,  the  compensation  fee was  nearly  400 
million,  accounted  for  5.9  per  cent  of  the  total  cost  of  construction),  and  programme  could  be 
significantly delayed at the very beginning due to more compensation negotiations being carried out. 
Furthermore more  houses  and  properties  removing  have  the  potential  to  cause more  cases  of 
obstructing  construction  activities  conducted  by  local  residents  due  to  unsatisfactory  on 
compensation fee and/or the location of new houses. The indicator ‘total value of houses and other 
properties removed’ presents the burden of economic  loss of  local residents and businesses within 
the  study  area  due  to  the  implementation  of  the  proposed  expressway  programme.  Another 
indicator  ‘standard  compensation  fee  for  removed  houses  and  other  properties’  provides 
information to decision‐makers on how the public affected by a proposed programme due to their 
houses  and/or  other  properties  removed  will  be  compensated  to  relieve,  or  in  some  cases  to 
completely  relieve  their  economic  burden.  The  compensation  fee  in  China  is  complex,  hence  a 




Expressway  infrastructure  development  (construction,  operation  and  maintenance)  not  only 
consumes huge amount of land and construction materials, it also consumes huge amount of energy 
(see  Section  3.1.1).  Transportation  is  a major  energy  consumer,  in  2005  in  China  ‘transportation, 
storage and delivery’  consumed 166.72 million  tonne  standard  coal  (TSC)  (accounted  for 7.47 per 
cent of total annual energy consumption), compared with the value  in 2000 energy consumption  in 
this  sector  increased  66.05 million  TSC,  accounted  for  7.8  per  cent  of  total  energy  consumption 
growth  in  the  country  from 2000  to 2005  (calculation based on data  from NBS  (2006,  table 7‐3). 
During  the  entire  10th  Five‐Year‐Plan  period  (2001‐2005)  transportation  was  the  second  largest 
energy consumer  in China  (Yang, 2006). By referencing other statistic data at  the same period,  for 
instance  increased  total  passenger  traffic,  total  passenger  kilometres,  total  freight  traffic,  total 
freight  ton‐kilometres by  road and by  rail, energy  consumption  increased  in  this  sector  should be 
attributed to the significant development of road transportation  (see Section 3.2). The  indicator of 
‘total energy consumption’  tells how much energy  is  totally consumed during  the entire period of 
construction, operation and maintenance period.  SEA  team  should  sum up major  types of energy 





In addition  to huge energy  consumption, China’s energy efficiency  is not acceptable. According  to 
Yang  (2006),  in 2003 China’s energy cost  (US dollar per GDP unit) was 1,680 US dollar, which  is 30 
times higher  than  Japan  in 1953  (60 US dollar) and 168  times higher  than Taiwan  in 1967  (10 US 
dollar). 56 The  indicator  of  ‘total  energy  consumption  (construction  period,  and  operation  and 
maintenance period)’ tells how big the magnitude of the impact caused by a given new expressway 
programme on  energy market. But  total  energy  consumption  (construction period,  and operation 
and maintenance period)  is an absolute value, and  it may take energy consumption  in construction 
period  as  well  as  operation  and  maintenance  period  into  account,  the  later  one  is  generally 
influenced by many other factors, hence this  indicator  is not very helpful when decision‐makers try 
to vertically (different time) and/or horizontally (different  locations) compare the performance of a 
given  expressway  infrastructure’s  energy  consumption  to  various  other  similar  cases.  In  this 
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perspective  of  environmental  protection  and  sustainable  transport  infrastructure  development, 
energy  efficiency  is more meaningful  compared  with  absolute  total  energy  consumption.  Hence 
another  indicator  ‘energy  consumption  (construction  period)  per  km’  (dividing  total  energy 
consumed (J or GJ) during the entire construction period by the total length of an expressway (km)) 




As discussed  in  Section  3.1.7, noise has  impacts on human health,  and  road  transport  is  a major 
source of noise in the environment. During construction stage, road construction activities generate 
much noise because heavy construction machines are widely and frequently used; during operation 




According  to  the Bulletin of Environmental Condition  in China 2006  (SEPA, 2007): after monitoring 










areas,  although  SEPA  (2007) does not provide  any  road  traffic  noise  condition  in  rural  areas, but 
generally  speaking  compared with  traffic  in municipal  roads  the major  characteristics of  traffic  in 
expressways  are:  1.  traffics  are mainly  heavy  freight  vehicles  (which  are  prohibited  travelling  in 
municipal  areas);  2.  traffic  volume  does  not  decrease  very  much  in  night  time.  These  two 
characteristics make  traffic  noise  pollution  in  rural  areas  proximity  to  expressway  infrastructures 
even worse than urban areas, in particularly at night time. 
At  this  stage, due  to  the major planning  task  is  route  selection, and each  route option  influences 
residence  sites  in different  locations; also  since detailed  construction plans are not a  topic at  this 
Imperial College, London  Zhou, Kaiyi ∙ 2009 
278 
stage, therefore those possibly employed construction techniques and machineries are still unknown. 
Hence,  at  this  stage  it  is  impossible  to  evaluate  noise  impact  on  residence  sites  and  other  noise 
sensitive sites (e.g. hospital, schools) in very detail. The indicator of ‘number of noise sensitive sites 
affected within 200 m buffer zone each side of the central line’ roughly tells noise impacts by simply 
presenting how many noise  sensitive  sites within  the proximity areas will  likely be affected  in  the 
worst  scenario. Noise  sensitive  sites  should at  least  include  residence  sites,  schools and hospitals, 
SEA  team  should  clearly  define  and  designate  other  sites  as  noise  sensitive  site  based  on  public 
consultation  and/or  field  study.  ‘Affected’  in  this  indicator means  those  noise  sensitive  sites will 
experience noise  level higher than 55 dB(A)  in day time (07:00 – 23:00) and 45 dB(A)  in night time 
(23:00 – 07:00), the PPG 24 regards if the value of noise level in a given location are lower than them, 




Cultural  heritages  are  precious materials,  sometimes  spiritual  assets  which  have  local,  regional, 
national and even  international value, and  some  cultural heritage  sites promote  sense of national 
and racial identity (Braithwaite et al., 2001). An expressway infrastructure due to its length and areas 
it  covers  inevitably will  cause  impact  on  those  cultural  heritage  sites  locating within  the  areas  a 
proposed expressway  lies. According  to a  report at XinHuaNet.com, 57 in 2004  in Chongqing City  (a 
municipality  directly  under  the  Central  Government)  only  one  expressway  programme  among  a 
number of programmes which  total mileage  reaches more  than  2,000  km did  report  to  the  local 
cultural  relic preservation  authority before  starting.  The  report  says  in  an  extreme  case  all  seven 


















In  addition  to  causing previously discussed environmental  impacts, expressway  infrastructure  also 
causes various impacts on the societies alongside it and the economy, for instance industries change 
and upgrade,  tourism development,  income  changes, population distribution, etc.  In  this  indicator 








Two  indicators  ‘maximum  time  to  access  a pedestrian’  and  ‘average  time  to  access  a pedestrian’ 
focus on how those newly planned pedestrian tunnels and skywalks serve  local residents under the 
condition that formerly existing  local roads are cut due to a new expressway programme. Since the 
completely‐closed  nature  of  Chinese  expressway  infrastructures,  on  the  one  hand  expressways 
significantly  reduce  journey  time  from one  city  to another by motor‐vehicle  travelling, but on  the 
other hand  if walking  tunnels and skywalks are not properly designed and  located,  local  residents’ 




local  residents’  daily  communications  and  local  communities.  EEA  (2004,  page  6)  states  “the 
relatively high speed and flexibility of road passenger transport  improves access to basic services — 
education, business,  shopping and health  services — but only  for  those with access  to a  car. As a 
consequence, many disadvantaged people do not enjoy the full benefits of transport.” This impact on 
the  local  society  actually  artificially  damages  equity  between  societies.  Therivel  (2004,  page  89) 
argues  “equity  (both  intra‐generational  and  inter‐generational)  implies  that  no  group  should  be 
affected  unfairly.  …  equity  is  a  key  cross‐cutting  component  of  sustainability.”  To  impact  on 
communities  alongside  expressway  infrastructure,  generally  ‘number  of  culverts  and  skywalks  for 
pedestrians built’  is  the  indicator  (e.g.  the EIA  report of  the Yong‐Wu expressway emphasises 336 
culverts will  be  constructed). But  the  disadvantage  is  that merely  using  number  as  the  indicator, 
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without describing  their  locations, does not answer  the question of  ‘Are  they  really useful? or Do 





the expressway  infrastructure and how significant the  impact  is were  included  in this  indicator set. 
The  first  indicator  ‘maximum  time  to access a pedestrian’ addresses  the  longest  time of a person 








not  available,  therefore  the  values  of  the  two  indicators  should  be  treated  desired/instructive 
objectives  for  future detailed programme design and project EIAs. The values of  the  indicators are 
outcomes  after  SEA  team  have  analysed  the  local  condition,  listened  to  the  requirements  of  the 
public and taken other factors into account. 
Although new  expressway programme might  cause  inconvenient  experience on daily  travelling  to 
local residents,  in particularly to residents  living  in the communities along a proposed programme; 
but  it  significantly  reduces  travelling  time  from  remote area  to economically developed area  (e.g. 
capital cities, tourism cities), reduced travelling time and the potential economic and social benefits 
behind it are positive influence to the society. The indicator ‘average saved travel time’ presents the 
fact  on  how much  time will  be  saved  by  the  public  travelling  from  one  end  of  a  programme  to 
another  end.  Average  here  means  average  travelling  time  cost  by  different  types  of  vehicles, 
including freight vehicle, private cars, and passenger vehicles. 
Impacts  caused  by  new  infrastructures  on  local  economy  are  very  complex.  On  the  one  hand, 
definitely solid economic loss to local residents due to properties removing and immigration; on the 
other hand, new  infrastructures connect  remote areas  into provincial, even national,  international 
markets,  but  without  detailed  economic  assessment  it  is  very  hard  to  say  this  kind  of  market 
integration  is positive or negative  to  a  given  local  economy  (DfT,  2006). One obviously  economic 
benefit  to  local  residents  is  that huge  investment  in new  infrastructure will definitely partially be 
absorbed by local industries, in particularly by those construction materials enterprises (e.g. cement 
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factory,  stone  quarry),  and  construction  and  installation  enterprises.  As  road  constructions,  in 
particular  constructions of pedestrian  tunnels  and other  accessory  structures  are  labour‐intensive 
activities  (e.g.  cement  covers  of  drainage  ditch,  stone  quarry),  and  do  not  need  skilled workers, 
hence even low‐skilled local residents would be hired by contractors and local construction material 
suppliers. In this case local residents’ annual income during the construction period will be increased 
accordingly.  Through  presenting  the  change  on  annual  income  of  local  residents  during  the 
construction  stage  (three  to  five years, short and medium  term) and after a proposed expressway 
has  been  finished  (more  than  five  years, medium  and  long  term),  the  indicator  ‘average  annual 
income of local residents’ tells impacts on local economy caused by a new expressway. Using annual 
income  rather  than  generally  used  GDP  as  economic  indicator  could  provide  decision‐makers  a 
clearer  picture  on  how  local  societies  and  residents  will  benefit  because  of  a  new  expressway 





(represented by GDP). Hence using GDP  to describe and  judge  likely  impact on  local economy,  in 











Table 9‐9  is  the very  indicator  set  including  twenty‐eight  indicators  for PLEI programme SEAs with 
explanations that appears in Chapter 10, the overall outcomes of the research. 
 














































































































































































1  average size of continuous land  Y  Y  Y    LT, ↓, R, TN, 2A  Q, E, D  Y, A  Y  N  Y 
2  maximum size of continuous land  Y  Y  Y    LT, ↓, R, TN, 2A  Q, E, D  Y, A  Y  N  Y 
3  length of road in conservation areas  Y  Y  Y    LT, ↓, R, TN, X  Q, E, D  Y, A  Y  N  Y 













Y  Y  Y    X, X, R, TN, X  Q, E, D  Y, A  N  N  Y 
8  number of mortality caused by road traffic accidents  Y  N  Y    X, ↑, L, Ta, A  Q, E, D  Y, A  Y  N  Y 
9  total land taken  Y  Y  Y    LT, ↓, R, TA, X  Q, E, D  Y, A  Y  N  Y 
10  total cultivated land taken  Y  Y  Y    LT, ↓, R, TA, X  Q, E, D  Y, A  Y  N  Y 
11  cultivated land taken/total cultivated land  Y  Y  Y    X, ↓, R, X, X  Q, E, D  Y, A  Y  N  Y 
12  total solid wastes  Y  Y  Y    LT, ↓, L, X, X  Q, E, D  Y, A  Y  N  Y 
13  Length of road in soil erosion areas  Y  N  Y    LT, ↓, L, TN, X  Q, E, D  Y, A  Y  N  Y 
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14  length of road in affected water bodies  Y  Y  Y    LT, ↓, L, TN, X  Q, E, D  Y, A  Y  N  Y 
15  total NO2 emission  Y  N  Y    LT, ↓, R, TA, M  Q, E, D  Y, A  Y  N  Y 
16  total SO2 emission  Y  N  Y    LT, ↓, R, TA, M  Q, E, D  Y, A  Y  N  Y 
17  total PM10 emission  Y  N  Y    LT, ↓, R, TA, M  Q, E, D  Y, A  Y  N  Y 
18  total CO2 emission  Y  Y  Y    LT, ↓, N
+, TA, M  Q, E, D  Y, A  Y  N  Y 




Y  Y  Y    X, X, X, X, X  Q, E, D  Y, A  Y  N  Y 








Y  N  Y    LT, ↓, L, TA, M  Q, E, D  Y, A  Y  N  Y 
24  number of heritage sites affected  Y  N  Y    LT, ↓, L+N, TN, X  Q, E, D  N, NA  Y  N  Y 
25  maximum time to access a pedestrian  Y  Y  Y    LT, ↓, L, TN, 2A  Q, E, D  Y, A  Y  N  Y 
26  average time to access a pedestrian  Y  Y  Y    LT, ↓, L, TN, 2A  Q, E, D  Y, A  Y  N  Y 
27  average saved travel time  Y  Y  Y    LT, ↑, R, X, X  Q, E, D  Y, A  Y  N  Y 
28  average annual income of local residents  Y  Y  Y    LT, ↑, R, TA, A  Q, E, D  Y, A  Y  N  Y 
 
   




issue  №  Indicator  Unit  Descriptions 
Biodiversity, 
fauna & flora 
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Land & soil 
9  total land taken  km2   
In the study area, total land loss without considering land types due to the implementation of 
the proposed programme. 






















15  total NO2 emission  tonne    Total NO2, SO2, and PM10 emissions attribute to major construction activities of the proposed 
programme during the designated study period. 16  total SO2 emission  tonne   
17  total PM10 emission  tonne   

















































































Chapter 10 An Application framework 
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1. SEA, the definition 
Strategic  environmental Assessment  (SEA)  is  a mechanism  aiming  at  integrating  environmental 
considerations  into  strategic  planning,  through  it  a  series  of  public  accountable  on‐going 
processes  being  applied  at  a  very  early  stage  of  the  planning  process  of  a  proposed  strategic 
action  initiative  in  order  to  improve  its  environmental  performance  through  developing  and 
recommending  environmentally accountable alternatives and mitigation measures  to decision‐
makers,  finally  all  processes  are  documented  in  a  comprehensive  report. Here,  strategic action 
means  policy,  plan  and  programme;  and  a  series  of  processes  include  scoping,  baseline  study; 
environmental impact prediction and evaluation, alternative and mitigation measures development, 
monitoring and public participation. 
2. PLEI development programme 
The assessment object of  this  SEA application  framework  is PLEI development programme.  In  the 
context  of  expressway  infrastructure  planning  in  China,  PLEI  development  programmes  are 
fundamental  elements  of  provincial  expressway  networks  and  the  national  expressway  network. 
Generally speaking, a PLEI development programme  is cross‐county, around 200 km  in  length, total 
budget is around 5 billion Yuan RMB, and construction period is around 4 years. Although provincial 
government has the discretion to choose route options (not major nodes) of a PLEI programme, the 
final  programme  proposal  is  decided  by  the  central  government.  This  level  programme  and  its 
budget  is  initiated,  designed  and  prepared  as  a  comprehensive  programme,  but  during  the 
construction stage a complete programme is split into a number of sub construction projects. 
3. Adopted SEA type and the detailed application processes 
The  type  of  SEA  application  adopted  in  this  framework  is  a mixed  type  of  ‘Objectives‐led’  and 
‘Baseline‐led’,  which  means  SEA  application  under  this  framework  uses  objectives  as  their 
assessment  benchmark,  and  assessment  objectives  are  set  on  the  basis  of  baseline  environment. 
Meanwhile other issues, for instance opinions from the public and other parties with interests, those 
pragmatic  environmental  protection  objectives,  and  those  environmental  protection  objectives  of 
the proposed strategic action are also taken into account when identifying SEA assessment objectives. 
The whole process of SEA application  is  separated  into A ~ G  seven  tasks  (Figure 1),  the detailed 














































• the major  route options, and  the geographical areas  that  the proposed programme covers 
and the geographical areas that the SEA application focuses on (the SEA study area), and 
• other  laws,  legislation, and PPPs  from all  levels, especially environmental protection PPPs, 
relevant to the proposed programme. 
TA.4  How to conduct the task? 
To properly  identify the nature of the programme,  the  first step  is  to understand the  fundamental 
parameters of the programme, for instance the principal objectives (e.g. traffic in 20xx year, reduce 
travel time xx minutes from A to B), fundamental engineering parameters (general subgrade height 
in  embankment  segments,  pavement  type,  design  speed)  and  other  issues  (e.g.  the  construction 
period, service period, total budget). The SEA team should actively communicate with the developer, 
road  infrastructure  design  professionals  and  reference  relevant  engineering  documents  to  obtain 
these data. 
The  second  step  is  to  identify  the  geographical  areas  covered by  the programme.  Identifying  the 
geographical  areas  covered  by  the  programme  needs  to  clearly  understand  those  major  route 
options b of  the  proposed  programme,  also  those  factors  which  may  give  rise  to  cumulative 
environmental  effects  concerns.  The  SEA  team  should  roughly  identify  the  basic  study  area  by 
referencing  those  identified major  route  options,  then  considering  those  factors  that  cumulative 
environmental  assessment  (CEA)  concerns  including  the  characteristics  of  the  regions  that  the 
programme and  its major  route options pass  through,  for  instance political boundaries,  land  form, 
type and size of conservative areas, distribution of peoples, distribution of species,  layout of cities, 
etc.  to  identify  the  formal  SEA  study  area.  One  of  the  most  fundamental  principles  of making 
decisions on  this  issue  is  that  the SEA  team  should keep  the SEA  study area coherent and holistic 
from the perspective of environmental protection. Therefore, the SEA study area generally  includes 
the  geographical  areas  covered  by  the major  route  options  of  the  programme,  and  it  is may  be 
broader than that. 
Those existing and to be  released  laws,  legislation, and PPPs relevant to  the proposed programme 
(e.g.  regional  transport  development  plans, municipal  development  plan,  economic  development 
plans etc.)  from all  levels have  the potential  influence on  the programme and/or vice  verse  (e.g. 
forest park management ordinances,  regional and municipal environmental protection  regulations, 













ii. A  series  of  maps  illustrating  the  geographical  area  the  programme  covers  and  the 
geographical  SEA  study  area  with  descriptions,  in  particular  those  information  and  data 
helped identifying the SEA study area, and 
iii. A  comprehensive  list  of  relevant  laws,  legislation,  and  PPPs  from  all  levels  that  have 
relationship with the programme. 
TA.5  What are the key tools to complete the task? 
• Checklist:  national  and  provincial  level  environmental  protection  authority  should 
compile  a  checklist  including  all  possible  relevant  development  and  environmental 
protection  legislations, policies, plans and programme, a note should be a part of  this 














































• a  comprehensive  list  of  environmental  issues  likely  to  be  affected  by  the  proposed 
programme; 





The  overall  outcome  is  a  comprehensive  list  of  key  environmental  issues,  their  indicators  and 














• a mixed  approach  including  the  previous  three methods  to make  the  first  list more 
robust and reasonable. 
The  following  environmental  issues  are  generally  affected by  a  PLEI development programme: 
biodiversity,  population,  human  health,  fauna,  flora,  soil, water,  air,  climatic  factors, material 
assets,  cultural heritage  including  architectural  and  archaeological  heritage,  landscape  and  the 
interrelationship  between  the  above  factors 3.  As  the  assessment  goes  on,  more  detailed 
environmental issues which have not been included in the first list could be added into it, or some 
existing  issues  and  indicators may  be  eliminated  from  the  first  list  according  to  new  findings, 
which  is  the  reason  in  practice  the  first  list  is  always  a  draft  and will  be  revised,  sometimes 
significantly.  The  competent  authorities,  experts  and  the  public  should  be  invited  to  make 
comments on what issues could be included into the list. From then on, the Team should organise 




• SEA  indicators  and  corresponding  objectives  should  focus  on  outcomes,  not  how  the 
outcomes  will  be  achieved  (inputs);  on  ends  rather  than means;  on  the  state  of  the 
environment rather than on responses to pressure on it 4; 
• Indicators  should be  simple and measurable, and directly  relating  to  the  corresponding 
environmental issue, and its data should be available; 






team  should  make  decisions  on  the  extent  of  details  of  data  collecting  for  every  identified 
environmental  issue. The SEA team should clearly understand that too many details do not help 
streamline  SEA  application other  than  simply  consuming much more  time  and  resources,  then 

















is the  future condition of  the environment  in  the case that the proposed programme  is absent. 
(Figure  2)  The  ‘No‐Action’  or  ‘Business  As  Usual’  alternative  constituted  by  the  baseline 

















to  clearly  understand  those  existing  activities  and  how  they  have  been  influencing  the 
environment, which  is  crucial  to  the  Team  to  estimate  how  those  existing  activities will  keep 
influencing the environment in future. 












B1,  namely  the  identified  study  area  and  key  environmental  issues.  Also  other  environmental 
issues, which the Team regards equally significant to the regional and/or local environment, could 
be added  into  the  list, and  their baseline  conditions also must be  studied  (an  iterative process 
represented  by  a  double  headed  arrow  linked  Task  B1  and  Task  B2).  Both  quantitative  and 
qualitative  data  can  be  used  to  describe  the  baseline  environment  depending  on  a  given 
environmental issue. Baseline information has three major sources: 
i. baseline  information may be  from other  relevant plans and programmes,  in particular 
those monitoring practices implemented for other strategic actions in the same region; 
ii. the records of the existing survey practices, and 














scale,  out  of  date  etc.),  the  SEA  Report  should  first  truthfully  document  all  these  data  gaps; 
second,  for  the  current  SEA  application  the  Team  should make  assumptions  based  on  similar 
conditions from other provinces even other countries. Meanwhile in order to improve SEA quality 
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The  baseline  condition  of  the  environmental  issues within  the  identified  study  area  could  be 
described by the answers of the following questions: 





















could be  identified. These  three major dimensions actually decide  the difficulty of an SEA case, 






Environmental  problems  arise  where  there  is  conflict  between  current  conditions  and  ideal 
targets 8.  Identifying environmental problems  is an opportunity to define key  issues and  improve 
the  SEA  objectives 9.  Through  identifying  environmental  problems,  the  SEA  team  has  robust 
scientific  evidences  to  properly  select  those  principal  environmental  issues  that  a  given  SEA 
application should put more emphases on when impacts are predicted and assessed. 








laws,  regulations  and  PPPs  identified  in  Task A.  In  Task B3,  the  job  of  the  Team  is  to  identify 
objectives for which target should be selected, or in other words indentifying the political ‘height’ 
(international, national, provincial,  regional and  local)  for every  identified environmental  issues 
(the  fourth  dimension  of  data  needed  for  those  identified  key  environmental  issues,  those 
pragmatic targets at which political level the SEA team should reference). 
The  judgement of  identifying  a  likely problem  faced by  a  given  environmental  issue  should be 
made on how the current condition  is going to develop, and then over the pragmatic target  in a 
given  study  time  frame  (e.g.  short, medium  and  long  –term)  (Figure  3).  The  following  studies 
suggested  could  be  employed  by  the  Team  to  make  the  study  of  environmental  problem 
identification more robust and convincing: 
• studies on earlier experience with issues identified in other plans and programmes; 
• studies  on  identification  of  possible  tensions  with  other  plans,  programmes  and 
environmental protection objectives; 







Task B3 gives  the Team a  chance  to  scrutinise  those pragmatic  targets of  those environmental 
issues being assessed and their estimated condition in the future, the results of this study are key 
when assessment objectives are identified in Task B4. 
The  Team  should  put  more  emphasis  on  those  irreversible  development  trends  of  the 
environment  of  the  SEA  study  area which may  be  caused  by  natural  reasons  and/or  by  other 
development actions  in  the area,  in particular  those permanently negative development  trends 
(e.g.  land  loss, biodiversity  loss,  loss of historic  sites) when  identifying potential environmental 















An  objective  is  an  expression  of  the  desirable  end‐state  or  direction  of  development  of  an 




iii. other  organisations  and/or  authorities  to  review  the  SEA  case  and  the  overall 
environmental performance of the programme. 
The  relevant  laws,  regulations and PPPs  identified  in Task A2 and Task B3 are  the  resources of 
assessment  objectives.  However,  assessment  objectives  cannot  be  set  by  only  referencing 
relevant documents, the Team should actively consult officials, experts and the public to widely 
listen to their opinions on the reasonable and appropriate value of assessment objectives, and in 
particularly genuinely  take  the  results of  the baseline environment study and  those anticipated 
environment  problems  into  account  to  ensure  that  the  established  assessment  objectives will 
make real contributions to environmental protection in the study area. 
The  most  difficult  job  is  to  balance  development  and  environmental  protection,  those 
environmental protection pragmatic objectives and  the estimated  influences of  the programme 
on  the environment,  then develop a new  set of assessment objectives which concern  the  local 
environment but also facilitate SEA application and the development of the programme. Figure 4 
illustrates  the  types  of  possible  assessment  objectives.  Once  the  proposed  programme  is 
implemented,  the  condition  to  a  given  environmental  issue  becomes  worse  (the  estimated 













the environmental  issues,  those  corresponding  indicators  and  assessment objectives,  the baseline 























compile  a  standard  list  on  environmental  issues  for  different  strategic  action  at 








‘Compatibility  Tests’  is  to  test whether  those  identified  environmental  issues  being  assessed  and 
their  assessment  objectives  are  compatible with  each  other.  The  ultimate  purpose  of  the  task  is 
through eliminating any potential incompatible assessment objectives within the SEA to ensure that 
later  impact  prediction  and  evaluation  will  proceed  without  troubles;  or  if  the  identified 












The  ideal  result  of  Task  C  is  that  all  environmental  issues  being  assessed  and  their  assessment 
objectives  are  compatible,  or  those  incompatible  environmental  issues  and  their  assessment 
objectives are clearly documented in the SEA Report. 
TC.4  How to do/run the task? 
Use a  compatibility matrix  (Figure 5)  to assess  the  compatibility of  those  identified environmental 
issues  and  their  assessment  objectives  (Task  B)  against  each  other  to  assess  whether  they  are 
compatible. 




























1. identify  whether  a  particular  environmental  impact  objectively  exists  or  not,  and  its 
magnitude,  then  further  evaluate  how  significantly  the  given  impact  influences  the 
environment. Impact prediction and assessment includes identify, predict and evaluate those 





which  could  improve  the  environmental  performance  of  the  programme  (reduce  and  even  avoid 










































The basic process of Task D  is, at  the beginning  the Team should predict and evaluate  those  likely 
environmental impacts caused by the original (draft) programme including its major route options; 
then develop  alternatives  to  reduce,  avoid  even offset  those  significantly  adverse  impacts on  the 
environment, and/or optimise positive effects. In the case that a given impact cannot be reduced or 










proposed  programme  compared  with  the  baseline  environment,  this  change(s)  is  an 
environmental effect caused by the programme, it could be either negative or positive. The aim of 
impact prediction and evaluation is to identify various aspects of a strategic action’s likely future 
impacts  and  their  significance. 15 Effects  prediction  and  evaluation  is  a  process  designed  to 









i. impact  prediction  and  evaluation  should  be  ‘fit  for  purpose’,  they  should  only  be 
detailed enough to allow effective identification for key environmental issues; 










Network analysis and  interaction matrices are good  tools  to help  the Team predict and  identify 
























Effects  prediction  involves  identifying  the  changes  to  the  environmental  baseline  which  are 
predicted  to arise  from  the plan or programme, and describing  these  changes  in  terms of  their 
magnitude, their geographical scale, the time period over which they will occur, whether they are 
permanent  or  temporary,  positive  or  negative,  probable  or  improbable,  frequent  or  rare,  and 
















by  the  SEA  team;  second,  the  anticipated  outcome  of  Task  B3  is  only  roughly 
identifying whether there are environmental problems and what issues should be 
emphasised  in  later  tasks,  rather  than  further  identifying  magnitude  of  those 
identified  problems;  third,  Task  B3  does  not  need  to  consider  the  proposed 
programme, but  in Task D1  impacts on  the  environmental  issues  caused by  the 
proposed programme are the major study objects. 
Once  effects  have  been  predicted  and  their magnitude  is  identified,  effects  should  further  be 
evaluated. Effects evaluation  involves  forming a  judgment on whether or not a predicted effect 
will  be  environmentally  significant.  In  addition  to  the  magnitude  of  an  impact,  and  the 





































































appropriate  and  sometimes  more  pragmatic  for  SEA  than  quantitative  data 19,  although 
generally  speaking  quantitative  data  is more  concrete  and  robust  than  qualitative  data; 
meanwhile directional predictions  are much more  likely  to be used  in  SEAs 20.  SEA  report 
must  document  any  difficulties  happening  during  the  course  of  data  collection,  and 
document the reasons for the SEA team to pursue a quantitative or qualitative approach to 
prediction  of  effects  for  each  predicted  impact 21.  In  general,  the  Team  should  provide 
































The  fundamental  principle  of  developing  alternatives  and  mitigation  measures  is  that  the 















• Is the alternative  likely to have a significantly adverse or beneficial effect  in relation to 
each  of  the  environmental  objectives  or  targets  from  Task  B?  If  so,  can  the  adverse 
effect be avoided or its severity reduced, or can the beneficial effect be maximized? 
• If  the  adverse  effect  cannot  be  avoided,  can  the  environmental  performance  of  the 
developed alternative be improved with small costs? 




Mitigation measures  should be  developed  in  the  case  that mere  alternatives  cannot  solve  the 




• changes  to  the components/statements,  the alternative concerned, or  to  the strategic 
action as a whole; 
• changes to a specific proposal (removal or addition) within the programme; 




• mitigation measures  that  should be  taken on board  in subsequent plans, programmes 
and projects 28. 















the environment,  therefore  they are  subject  to environmental assessment  since  successful SEA 
assesses  the  impacts  of  alternative  options  rather  than  option  alternatives.  In  Task D4,  similar 








































SEA  Report  and  the  draft  Programme  for  the  final  decision‐making.  Then,  the  decision‐makers 
formally choose the preferred alternatives and mitigation measures according to the environmental 
information presented in the draft SEA Report and make the final decision for the programme; or the 
decision‐makers may  have  different  solutions,  therefore  the  draft  programme  and  its  SEA  report 




















































The Team should compile  two versions of draft SEA  report,  the  first version  is  for consultation. 
The  contents  of  the  first  draft  SEA  Report  are  from  the  outcomes  of  the  previous  tasks.  The 
revised version is based on the first version, it includes those newly added contents in response to 
those  collected  comments  and  suggestions  either  to  the  programme  or  to  the  SEA  as well  as 
































































Once  those  comments  collected and  responses have been made accordingly,  the Team  should 
submit the revised draft SEA Report to the decision‐makers, and awaiting for the final decision‐
making  for  the  proposed  programme  including  those  developed  alternatives  and  mitigations 
measures. 
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Based on  information presented  in  the draft  SEA  report  and  the  contributions made  by  other 
groups,  the decision‐makers  could make  the  final decision, or  select more  than one  candidate 
programmes and submit them with the draft SEA Report to the higher level authority to make the 
final decision. No matter who makes  the  final decision, how  the environmental  considerations 
presented  in  the draft  SEA  report and  the  contributions made by  the  consultation participants 
have influenced the decision‐making, the reasons and explanations behind the decisions, and the 
reasons  and  explanations  of  the  environmental  considerations  and  contributions  not  accepted 
and adopted should be clearly presented in a written form and must be documented in the final 
version SEA report. 
If  the  decision‐makers  have  new  ideas  on  the  proposed  programme  and  provide  formal 
suggestions,  the  Team  should  work  with  the  planning  team  to  realise  the  decision‐makers’ 
intention(s)  if  they are  reasonable or  they are  just  compulsory. The Team  should make proper 
environmental assessments  for  those new changes, and a  further correspondingly  revised draft 










i. check  the  proposed  PLEI’s  compliance  against  objectives,  regulatory  requirements  and 
applicable standards or criteria – Conformance purpose; 
ii. prevent  environmental  issues  that  are  going  to  be  significantly  affected  by  the 
implementation  of  the  programme  and  its  components,  in  particular  those  irreversible 
effects – Performance purpose; 























































The  Team  should  look  out  for  those  environmental  effects  that may  need  to  be monitored  and 
proactively  consider  possible  potential monitoring  proposals  for  them  during  the  course  of  SEA 
application,  in  particularly  when  impacts  being  predicted  and  assessed  (Task  D),  rather  than 
considering all monitoring issues at this very late stage. During the course of developing a follow‐up 
monitoring plan, experts from local EP authorities should be invited to provide professional opinions 
on  this  issue  if  no  representative(s)  from  the  local  EP  authority  in  the  Team  or  there  is  a 
representative but he/she does not have professionalism on environmental monitoring activities. 
To properly build a reasonable and applicable monitoring plan, the Team should 










geographical  space,  the  timing  (time  and  duration)  and  frequency  of  monitoring,  the 
resources (financial, device, personnel, etc.) needed, the format of the data presentation, the 
responsible organisation  in charge of conducting  those monitoring activities, and  the place 
where the outcome is stored. 
iv. indentify how those data collected from monitoring activities should be used. To establish a 
knowledge  database  in  order  to  narrow  the  currently  existing  knowledge  gaps,  the 
information  on  how  other  parties  could  access  those  collected  data  must  be  clearly 
documented  in  the  SEA Report.  To  trigger proper  environmental protection  activities,  the 
mechanism to allow remedial action to be taken as quick as possible when the circumstance 
is required, and the criteria or thresholds that can properly trigger those remedial actions to 
be  clarified must be developed.  In  the developed  remedial mechanism  the person and/or 
organisations  in charge of carrying out those remedial actions, the devices (the calibre, the 
accuracy, etc.) and  the staffs  (the number,  the requirement of qualification, etc.) required, 
















area each project EIA  covers  including exact number of CPs  in each EIA.  In addition  to  these  two 
fundamental jobs, suggestions on the time‐frame and the budget of each EIA,  instructions on those 
likely  to  have  significantly  adverse  environmental  effects  to  which  project  level  EIAs  must  pay 





































those  contents  already  recorded  in  the  previous  draft  SEA  Report,  a  final  SEA  report  further 
documents  the  final  decision  of  the  strategic  action,  the  adopted  alternatives  and  mitigation 
measures,  the  adopted  monitoring  plan,  and  the  guidance  for  project  level  EIAs.  Meanwhile 










































NTS  should  be  treated  as  a  formal  and  stand‐alone  report  rather  than  treating  it  as  a  merely 
simplified  SEA  report. Considering  the potential audiences of NTS are normally  the general public 
who do not have professional environmental knowledge, hence presentations in NTS must be visual 
and  easily  understandable  by  deliberately  using  jargon  free  and  plain  language,  and widely  using 
figures and maps. Also NTS should document the summarised contributions made by the public and 







4. Public participation 
The definition of the Public 
The Public  in  SEA  application  is defined  as  ‘the public  (ordinary people who do not work  for  the 










SEA. Here,  ‘timely’  is  interpreted as  the Public  is allowed  to participate  in SEA and planning at  the 
stage of Task B, and should be given enough  time  to do research before making contributions. No 
matter what public participation measures  are  employed,  the  Public  should have  enough  time  in 
order  to  obtain  relevant  documents,  analyse  those  documents,  and  then  make  comments  and 
suggestions.  ‘Effective’  is  interpreted  as  public  participation  is  a  two‐way  process,  first  the  Team 
should  ensure  the  Public  could  participate  in  SEAs  and make  contributions  in  a  convenient way; 



















The  Team  should  choose  the most  appropriate means  accordingly  to  distribute materials  to  and 
collect opinions  from  the Public within and outside  the  study area. To  the Public  living within  the 
study  area,  due  to  the  general  condition  of  those  areas  in  which  PLEI  programmes  locate,  for 
instance rural area, remote, hilly, less density population, lack of modern communication approaches, 
etc., hence,  the Team should adopt more active means, e.g.  face‐to‐face  interviews, on site group 
meetings, etc. to effectively allow more public, in particular the Public living outside of the study area; 
to  participate  in  the  SEA,  the  Team  should  actively  employ  those  newly  emerged  high‐tech 
information exchange technologies and methods (e.g. internet, online forum). 
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The  Team  should  develop  a  public  engagement  and  disclosure  plan  at  the  outset  of  the  SEA 
application  in  which  relevant  stakeholder  groups,  the  stages  of  communications,  objectives  of 
various  stages,  potential  communication  strategies  and  methods  for  different  stages,  and  the 







and planning process  (the Public,  their  regions, ethics, origins, educational background, how many 
chances  have  been    given  in  order  to  effective  participation,  the methods  used,  etc.)  and  those 
comments and opinions they have contributed. Also the SEA Report should document how the SEA 
team and decision‐makers have  taken  those contributions  from  the Public  into account during  the 
course  of  preparation  and  how  final  decision‐making  and  the  proposed  programme  have  been 
adjusted  and  shaped  by  those  contributions  from  the  Public.  The  reasons  justifying  those  not 
adopted  comments  and  opinions  made  by  the  SEA  team  and/or  the  decision‐makers  must  be 
documented in the SEA report. 
Other issues on public participation 
In  addition  to  emphasising  the  function  of  public  participation  as  a mere  information  and  local 
knowledge  importing platform,  the Team  should  also emphasise  the  feedbacks made by  it  to  the 
Public  and  treat  public  participation  as  an  education  platform,  in  particular  those  pioneer  SEA 
practices  or  pilot  SEA  practices, 37 in  order  to  educate  the  Public  on  relevant  environmental 











5. The indicator system 
The principles for selecting indicators 
When selecting indicators, the following principles must be followed: 
1) be  able  to  comprehensively  and  broadly  reflect  effects  on  environmental  issues 
affected by strategic initiatives; 
2) consistent  with  significant  environmental  policy  goals/standards/commitments 
already in existence; 
3) be relevant to the strategic action in question; 


























































































































issue  №  Indicator  Unit  Descriptions 
Biodiversity, 
fauna & flora

























































9  total land taken  km2  
In the study area, total land loss without considering land types due to the implementation of 
the proposed programme. 
























15  total NO2 emission  tonne   Total NO2, SO2, and PM10 emissions attribute to major construction activities of the proposed 
programme during the designated study period. 16  total SO2 emission  tonne  
17  total PM10 emission  tonne  





























































































6. The time of an SEA starts 
SEA should start when a proposed PLEI programme planning enters the late stage of Pre‐Feasibility 
Study stage, but SEA does not end when the planning stage is finished and a draft programme report 
(with  a  draft  SEA  report)  has  been  submitted  as  ordinary  SEA  application  does.  After  the  draft 
programme report and the draft SEA report has been submitted and decisions have been made, the 








7. Application principles 
The  following  principles  should  be  pursued  when  SEA  is  being  applied  to  PLEI  development 
programme SEAs. 
• Sustainability  driven,  SEA  should  be  conducted  in  the  light  of  achieving  environmentally 
sustainable development; 


















• Accountability,  SEA  should  really  improve  the  environmental  performance  of  a  proposed 
strategic proposal being assessed  to an acceptable  level by minimising negative  impacts as 


































































Part 5 Conclusions 

  
Chapter 11 Conclusions and further 
studies 
11.1. Brief review of the Ph.D. study 
By successfully having developed a  tailored SEA application  framework with  indicator  system  for 
Chinese PLEI programme SEA (Chapter 10, the ultimate outcomes of the study), the overall aim of 























and  the  corresponding  research  questions  have  been  successfully  delivered  in  the  research,  the 
research outcomes are completely documented in this Ph.D. thesis. 
In Chapter 3 Section 3.1, by widely reviewing relevant European  literatures, general understandings 
on environmental  impacts associated with road transport and  its  infrastructure development could 
be obtained; the knowledge and facts presented in Section 3.1 also facilitated the study on selecting 
assessment  indicators  for PLEI programme SEA  (see Sections 9.4.1.1  to 9.4.1.8).  In Section 3.2,  the 
Imperial College, London  Zhou, Kaiyi ∙ 2009 
352 
current  development  scale  and  trend  of  expressway  infrastructure  and  the  condition  of  the 
environment  in China are described. The facts presented  in Chapter 3 suggest that the condition of 
the environment in China is very likely to decline further in the future due to the scale of the current 
road  transport  infrastructure  developments  and  significantly  adverse  impacts  caused  by  road 
transport  to  the  environment  and  society.  To  prevent  and  avoid  this  phenomenon  happen,  road 
infrastructure developments must be subject to EA in order to make them more environmentally and 
socially  friendly.  Furthermore,  facts  documented  in  Section  3.1  clearly  name  those  major 
















Sections  4.1.3.1,  4.2.2  and  4.2.3.6).  The  2005  EA  Storm  clearly  suggests  that  the  identified  three 





systems  of  China,  the UK  and  Canada  (Chapter  5)  clearly  point  out  that  the  current  Chinese  SEA 
system only provides a framework and no genuinely detailed applicable rules and requirements,  in 
other words the current Chinese SEA laws and other regulations only ‘encourage’ that SEA should be 
applied,  but  do  not  stipulate  how  to  properly  apply  it.  The  research  suggests  that  in  order  to 
genuinely make  SEA  applicable  and  help  achieve  sustainable  development,  a  lot  of  concrete  and 
applicable details  really  facilitating SEA  implementation  (e.g.  the contents of SEA  report, screening 
criteria) should be added  into  the current Chinese SEA system, and some of  them must be strictly 





applied  in  expressway  infrastructure  planning  field.  Through  the  case  studies,  it  is  found  that  at 
present project  level EIA  is applied  to PLEI project development, and SEA  is  for PLEI network plan 
only. However,  through  carefully  using  the  newly  developed  EIA  review  criteria  (Section  7.2  and 
Appendix D) analysing  the properly selected representative PLEI project EIA case  (Section 7.3),  it  is 
found  that  the  quality  of  the  selected  EIA  case  is  completely  not  satisfactory  due  to  significant 
omissions or inadequacies, therefore the reasonability of using project level EIA to assess programme 
level PLEI project  is  in doubt. Two PLEI expressway  infrastructure plan  SEAs  (Sections 6.3.1) were 
selected as  the  study objects of  the SEA case  studies aiming at generalising how SEA  is applied  in 
Chinese  expressway  infrastructure  planning  filed.  The  findings  presented  in  Sections  6.3.2  clearly 
suggest that the quality of SEA application to PLEI network plan is not satisfactory since the following 
reasons  (e.g.  late  SEA  start,  no  baseline  environment  study,  poor  quality  of  public  participation, 
invalid  referenced  data  (see  Section  6.3.3)).  In  conclusion,  at  present  SEA  and  its meaning  and 
potential  contributions  to  expressway  infrastructure  planning  are  not  understood  by  various  SEA 
participants,  therefore SEA application  in  this  field  is only a  form other  than a  tool  that  is able  to 















further  revised according  to  those  suggestions, and  the  final version Framework with an  indicator 
system is presented in Chapter 10. Chapter 10 fulfils Objective 4 and its research purposes. 
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Although  a  framework  and  indicator  system  are developed directly  targeting  the problems  found 
existing  in  the current SEA practices  in expressway  infrastructure planning  field,  the principles and 
the  basic  application  process  of  the  framework,  and  the  ideas  and  principles  of  developing  the 





objective, which  is to  improve the quality of SEA application to expressway  infrastructure 
planning,  had  been  identified  as  early  as when  the  researcher was  studying  his master 
degree at the University of Brighton, but how to fulfil the objective needs careful study and 
was  the  first  difficulty  encountered  during  the  course  of  this  Ph.D.  study.  The  difficulty 
originates  from  the  nature  of  PLEI  programme  SEA,  for  instance  it  relates  to  almost  all 
environmental  issues,  its  assessment  object  road  transport  infrastructure  planning  and 
decision making is more political other than rational, and studying on any one of the four 
parts of SEA  (Figure 1‐2, page 38) can make contributions  to  improve  the quality of PLEI 
programme SEA application  to  some extent. However, a Ph.D.  study must be  finished  in 




1.5 of  this  thesis describes  the considerations behind  the selection of  the Ph.D.  research 
object. Although  the  research object has been  identified at  the early  stage of  the Ph.D. 
study,  however  during  the  course  of  the  study  there  were  always  temptations  to  the 
researcher to know everything relevant to SEA because of the nature of SEA, which could 
be  concluded  as  complicated  and  political.  Therefore,  knowing  exactly what  the  study 
object  is  and  retain  a  clear  focus on  it  is  very  important  to  ensure  a manageable Ph.D. 
study. 
2) The  second  difficulty  was  to  gain  access  to  relevant materials.  The  relevant materials 
needed  in  this Ph.D. study  include SEA  reports and experts’ opinions on SEA application. 
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personnel network in expressway planning and construction field, but still felt very difficult 
to  gain  access  to  appropriate  people  and  materials.  For  instance,  after  attending  the 
review conference of the Hunan SEA case, all experts who attended the conference were 
sent emails  to ask  for helping provide  SEA and EIA  reports  in  their  sectors, but none of 
them  replied. Also,  in 2006  the Questionnaire on  the circumstance of SEA application  in 
China  was  sent  to  ten  experts,  only  three  of  them  replied.  Chinese  experts  are  very 
reluctant  to  answer  questions  from  private  researcher.  On  the  contrary,  in  the  work 
presented  in  Bina  (2008) more  than  twenty  experts  from  various ministries,  including 
experts  and  officials  from  the MoCs  and  SEPA were  interviewed  by  her when  she was 
invited to attend academic and official conferences, and running training courses in China. 
To  surmount  this  difficulty,  researcher needs  to build up  a personnel network  in which 
major experts  in  the  research  field  are  included, widely  attending  relevant  conferences, 
academic  or  non‐academic makes  building  up  a  personnel  network  half  the work with 
double  results. Through attending a series of national and  international SEA conferences 




very useful comments  in helping  to  revise  the  framework. Considering  the  framework  is 
more than seventy pages, a fifty per cent response rate was a good result.  In conclusion, 







(Table 2‐3, page 44) by developing a  customised application  framework and  indicator  system. But 
even only considering  these  two subjects, a  lot of research needed  to be done  in  the  future. Here 
only research regarded as critical to SEA application to PLEI programme are addressed, namely: 
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is  no  alternative  for  PLEI  network  plan  being  developed,  and  at  EIA  level  the  only 
alternative  for  PLEI  programme  is  route  option.  ODPM  (2002)  provides  a  hierarchy  of 
potential alternatives  for transport planning; the Chinese central EP authority and/or the 
MoCs  also  need  to  suggest  a  hierarchy  of  potential  alternatives  for  road  infrastructure 
planning.  The  major  problem  is  that  the  alternatives  listed  in  ODPM  (2002)  are  for 




3) A  definition  of  ‘the  public’  is  suggested  in  the  thesis  to  make  up  the  lack  of  official 
definition of ‘the public’ in relevant Chinese EA laws and legislation. The definition includes 
everybody who wants  to  participate  in  SEAs  and  supposes  to make  the  critical  step  of 
allowing  the  pubic  to  participate  in  SEAs.  But  studies  on  who  should  be  allowed  to 
participate  in SEAs and the official definition of ‘the public’ allowed to participate  in SEAs 
must be conducted immediately. 
4) This  SEA  application  framework  and  the  indicator  set  provide  only  a  procedural  and 
technical  foundation  for  quality  PLEI  programme  SEA.  In  practice,  the  technical  and 
management  details  of  how  baseline  environment  condition  is  studied,  how  existing 
environmental  problems  are  identified,  how  environmental  impacts  are  predicted  and 
evaluated,  then  how  environmentally  friendly  alternatives/mitigation  measures  are 
developed, are  the  real  factors determining  the quality of SEA case. The quality of  these 
activities is from the quality of data, and evaluation techniques and methods that SEA team 
employs. From  the  case  studies,  it  is  found  that actually at present  relevant assessment 
techniques and methods  in China are still underdeveloped,  ‘overlay mapping’  is the most 
popular  assessment  method  used  in  PLEI  network  plan  SEAs.  Furthermore,  impact 
assessment actually ends when  impact magnitude has been predicted  rather  than when 
impact significance has been evaluated. Hence, Chinese EP authorities at all levels, various 
EP  institutions  and  EA  consultants  need  to make  studies  on  screening  criteria,  impact 




5) SEA  team  suggested  for PLEI programme  SEA  is  interdisciplinary  and  includes personnel 
from  relevant  competent  authorities,  academic  and  research  institutions  and  other 
organisations,  so  that  major  relevant  environmental  issues  are  covered  by  suitable 
specialists. However in practice, how to establish an SEA team with personnel from various 
authorities,  institutions  and  organisations,  and  further  to  ensure  that  the  temporarily 
formed team really works  is a very tough  job. Therefore, the government should  legalise 
the fundamental  issues on SEA team, for  instance who should be  in a team, the duties of 




Other studies needed  to be carried out  in  future, but not addressed  in  this Ph.D. research at  least 
include: 
• the  category management  system,  does  the  current  category management  system  really 
makes those plans with significantly adverse environmental impacts subject to SEA, or China 
needs more detailed Screening criteria as the UK SEA system has; 
• who  is officially eligible  to carry out SEA:  if an organisation determines  to engage  into SEA 





Environmental  Protection  (SCNPC,  1989),  the  Law  of  People’s Republic  of China  on  Environmental 
Impact Assessment (SCNPC, 2002) and the Resolution of the State Council on Implementing Scientific 
Outlook  on  Development  and  Strengthening  Environmental  Protection  (State  Council,  2005)  and 
structured  by  various  supporting  legislation,  regulations  and  guidelines  released  by  the  central 
government,  its major  EP  authority  (former  SEPA,  the Ministry  of  Environmental  Protection  since 
March 2008) and other ministries and commissions of  the State Council. According  to  the  findings 
presented  in  this  thesis  and  China’s  Environmental  Protection  (State  Council,  2006),  SEA  as  an 
instrument  has  already  been  employed  to  implement  ‘scientific  outlook  on  development’,  realise 
‘Three  Changes’  in  environmental  protection work  required  by  Premier  Wen  in  the  6th  National 





But  through  scrutinising  the  EA  system  three major  institutional  and  legal  problems  (the macro 
deficiencies) that have the potential of negatively influencing the quality of EA application are found: 




3) No  formal  legal  responsibility – an organisation and/or  individual  that breaks  the  law by 
not  conducting  SEAs  for  plans  subject  to  SEA  accordingly  is  only  given  disciplinary 
punishment rather than being brought before the courts. 









complete, project EIA  is applied  to evaluate programme  level PLEI development proposal, but  the 
quality of using EIA to assess PLEI programme  is not acceptable due to “significant  inadequacies or 
omissions”;  furthermore, the quality of SEA application to PLEI network plan  is also not acceptable 
because  SEA does not make  any  contribution  to  improve  the  environmental performance of PLEI 





• Predicted  impacts  are  not  properly  evaluated  since  no  baseline  environmental  study,  no 
identified  impact  receptors and other properties,  and  tools used  in  impact prediction and 
evaluation are very simple, and 
• The public is not genuinely allowed to participate in SEAs. 




Objective 1  is fulfilled by the researches documented  in Chapter 3, which clearly  identify that road 
transport  has  significant  negative  impacts  on  the  environment  and  society;  and  at  present  the 
Chinese central government has officially prioritised road transport, in particular expressway, as the 
primary transport mode to meet the daily increasing transportation demands coupling with the high 
speed  economic  development.  Considering  the  findings  fulfil  research  Objective  2  and  3,  the 
researcher  argues  that  unless  those  new  expressway  infrastructure  development  proposals’ 
environmental  performance  is  properly  evaluated,  then  based  on  those  suggested  alternative 
options  and/or  mitigation  measures,  those  proposals  are  designed  and  constructed  in  a  more 
environmentally  friendly way,  the environmental condition  in China which  is already  in danger will 
deteriorate further and faster because of the enormous scale of expressway development actions in 
the near future. Therefore the focus of researches in SEA application to road infrastructure planning 
field  should  be  on  ‘how  to  make  improve  the  quality  of  SEA  application  to  PLEI  development 
programme’ (Research Question Q.4.1). 
In  conclusion,  at  present  China  has  the  legal  foundation  and  physical  condition  of  requiring  SEA 
application,  especially  in  the  road  transport  planning  field.  The  key  problem  is  that  the  current 
Chinese  SEA  system  and  SEA  practice  have  a  variety  of  problems which  damage  its  quality  and 




transport planning,  first of  all  is  to  apply  SEA  to evaluate  the  environmental performance of PLEI 
development  ‘project’ which  is  currently evaluated by project  level EIA. According  to  the  findings 
from  the  EIA  case  study,  the  quality  of  applying  project  level  EIA  to  evaluate  PLEI  development 
‘project’  is  not  satisfactory  at  all  due  to  significant  inadequacies  and  omissions  (see  Chapter  7). 
Meanwhile  it  is found that  in Europe those strategic action whose administrative  level  is  lower and 
scale  is much  smaller  than  PLEI  programme  are  subject  to  SEA  rather  than  EIA.  After  carefully 
considering the nature of PLEI development actions, the quality of EIA application and the practical 
experiences  of  SEA  application  from  European  countries,  PLEI  development  ‘project’  should  be 
promoted as  ‘programme’ and SEA  is applied  to evaluate  its environmental performance, and EIA 
should be  applied  to  those CPs under  it. By doing  so,  the  incomplete  EA  application hierarchy  in 
expressway infrastructure planning field becomes complete. 
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To fulfil Objective 4, an SEA application framework tailored to PLEI programme was developed. This 
newly  developed  SEA  application  framework  is  guided by  a  new  SEA  definition  in which  SEA  is  a 
mechanism,  various  sub‐tasks  under  it  work  together  aiming  at  improving  the  environmental 
performance of  the object being assessed  (the ultimate objective)  through properly evaluating  its 
environmental effects and  then developing environmentally  friendly alternatives and/or mitigation 
measures which could relieve significantly adverse  impacts and/or  improve positive  impacts. In this 
framework, the logical sequence of SEA tasks is (the outcome first): 
• developing more  environmentally  friendly  alternatives  is  the  choice  (including mitigation 
measures and monitoring measures for future SEA cases); 
↑ 






















Although the quality of SEA application  is mainly determined by  the reasonability and  feasibility of 
developed alternatives/mitigation measures,  in practice what and how environmental  impact being 
evaluated  are  the  prerequisite  of  developing  quality  alternatives/mitigation measures.  In  impact 
prediction and evaluation, selecting a  limited number of appropriate  indicators to comprehensively 
and  precisely  reflect  the  likely  impacts  and  present  the  results  of  impact  evaluation  is  crucial. 
Through literature review and the SEA case studies, it is found that there is no standard indicator set 
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for expressway  infrastructure planning SEAs  in China;  indicators are used  inconsistently during  the 
course of SEA application, which reduces the value of an entire SEA case and in fact fails it. The new 
developed  indicator set, which has twenty‐eight  indicators  in total, covers all environmental  issues 
that  a  quality  SEA  should  assess  according  to  the  EU  SEA  Directive,  also  the  condition  and 
characteristics of environmental problems and expressway planning activities  in China were  taken 
into  account when  it was  under  development.  It  has  a  number  of  general  social  and  economic 
indicators to allow decision‐makers to quickly link the results of SEA to other assessments (e.g. social 
and economic assessment) for more comprehensive understanding of proposed programme. Most of 
the selected  indicators originate from those road transport environmental  indicators widely used  in 
Europe, also  relevant  indicators  that Chinese  central  statistics authority has been using  for a  long 
time  and  certain  indicators  from  the  studied  SEA  cases  are  included.  The  indicator  set with  the 
twelve principles of indicator selection and the criteria for indicator review build an indicator system 
aiming at helping search proper indicators for PLEI programme SEA. 
The  framework  provides  a  clear  definition  for  the  public which  the  current  Chinese  EP  laws  and 
legislation  all  fail  to provide  and  is  the  foundation of public participation  in  EAs. A  limited multi‐
accessing‐point public participation approach is suggested to provide genuine chances for the public 
to  participate  in  SEAs.  The major  advantage  of  this  approach  is  to  allow  the  public,  the  Chinese 
governments and EP authorities at all  levels, EP  institutions and other organisations engaged  in EA 
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Appendix B General Information of SEA 
application according to the 
TGPEIA 
Once a proposed plan fulfils any conditions and terms listed in the HuanFa 2004 № 98, which means 
it  needs  a  formal  SEA.  The  developer  of  the  proposed  plan  should  employ  an  environmental 
consultancy  institution with a proper qualification certificate to carry out an SEA possibly  following 
the  general  work  process  of  SEA  application  suggested  by  the  TGPEIA  (Figure  B‐1)  under  the 
following fundamental application principles: 






3) Compatibility  (an  SEA  for  a proposed plan  should  consider  the plan’s  compatibility with 
other relevant policies, plans and plans’ sub‐projects); 
4) Public  participation  (SEA  should  fully  consider  various  social  communities’  interests  and 
requirements, encourage and support the public to effectively participate into SEA process); 








• description  of  the  proposed  plan.  SEA  team  should  fully  understand  the  proposed  plan, 
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the plan’s compatibility, analysing the economic activities (directly and indirectly) created by 
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B.1.1   Baseline investigation, analysis and assessment 
Baseline  study  for  SEA  should  follow  the  comprehensiveness  principle,  feasibility  principle,  and 
effectiveness principle; and  include all  sustainability  issues, namely environmental, economic and 
social issues. (Art. 2.3.1) 
The contents of the baseline study are: the analysis of current social, environmental and economic 






At  this  stage,  the  SEA  team  selects  assessment  indicators  for  a  proposed  plan  based  on  full 
considerations of the  likely  impacts that may be caused by  its  implementation, plus environmental 

















and  space dimensions; 2. prediction of  the  capacity of  sustainable development under  the effects 
caused by the proposed plan. (Art. 2.5.1.2) 
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The SEA  team should carry out analyses and assessments on  those  likely significant environmental 




















Monitoring  and  follow‐up  assessment measures  are  only  for  those  plans  that  have  significantly 
adverse impacts (the EIA Law, Art. 15).  
The  basic  contents of  environmental monitoring  and  follow‐up  assessment  should  include:  1.  the 
environmental  elements  or  indicators  that  should  be monitored;  2.  the  proposal  of  carrying  out 
environmental monitoring; 3. concrete EIA instructions for lower level plans or those solid projects of 
the recommended option of the plan. (Art. 2.8.1 of the TGPEIA) 
The  follow‐up  assessment  should,  1.  assess  the  actual  environmental  impacts  caused  by  the 







addresses  the attitude of  the Chinese central government  to public participation  in EAs by  stating 
“the  State  encourages  relevant  organisations,  experts  and  the  public  to  participate  into  EIAs  in 
appropriate means.” 
For public participation in SEA applications, Art. 11 Para. 1 of the EIA Law states “to those plans that 
may  likely  cause adverse environmental  impacts and directly affect  the environmental  right of  the 
public,  the developers  should hold  forums, hearings, or  take other means  to  seek opinions on  the 
plans’ EIR  from  relevant organisations, experts and  the public before  the plan being examined and 
approved.” Meanwhile “the developer should seriously consider  those opinions on  the EIR made by 
relevant organisations, experts and  the public,  the EIR  submitted  to  the examination and approval 
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authority should have a chapter to explain whether these opinions have been adopted or not.” (Para. 
2)  The  EIA  Law  does  treat  public  participation  (including  expert  and  relevant  organisation 
consultation) as a part of SEA. 
On  18th  March  2006,  the  Interim  Measures  on  Public  Participation  in  Environmental  Impact 
Assessment  (HuanFa  2006 №  28)  released  by  SEPA  came  into  force  to  guide  public  participation 





proposed CP.”  (Art.  15  Para.  2) But  “the  developer  or  the  employed  EA  consultant,  EP  authorities 
should  comprehensively  consider  region, occupation, professional background, presentation ability, 
the extent of being affected, and other factors to reasonably choose those citizens, legal persons and 
other  organisations  sought  to  make  comments.”  (Art.  15  Para  1)  The  latter  provision  has  the 
potential  to  significantly exclude eligible public  from participating  into EAs and making  reasonable 
comments. 
The  Interim  Measures  suggests  “the  developer  or  the  employed  EA  consultant  should  carefully 
consider those comments and suggestions made by the public, and provide the explanations on why 
those  comments and  suggestions have been adopted or not adopted  in  the EIR.”  (Art. 17) The EP 
authorities cannot accept EIRs without a section or chapter dedicated to public participation (Art. 6 
Para. 2). When an EIR  is being examined,  the EP authorities should scrutinise whether  [developers 
and  their  consultant(s) have] held  forums, hearings or  taken other methods  to  seek  the opinions 
from relevant institutions, specialists and the public before the developer submitted the draft plan, 
and whether  the developers have  seriously  taken  those  inputs  from external parties  into account, 
and does  the draft  report  include  those explanations on  those adopted or not adopted comments 





109 stipulates  the expenses of SEA application should be a part of  the  total budget of a proposed 
plan, and refer to the Circular about the Relevant Matters of Standard Charge‐rate of Environmental 
Impact Consultation (JiJiaGe 2002 № 125) which was released on 31st January 2002. 
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According to JiJiaGe 2002 № 125, generally speaking, the charge of SEA applications is based on the 
estimated  total  investment of a proposed action  (Table B‐1). But different sectors have a series of 




the coefficient  is 1.2  if a proposed plan  locates  in an environmentally  sensitive area, or  is 0.8  if  it 
locates in an environmentally non‐sensitive area. 
Therefore, according  to  the amount  listed  in Table B‐1 plus  the already discussed  two adjustment 
factors  (sector and  location),  the highest charge of SEA consultation happens when a mining plan, 
which total estimated investment is 10 billion Yuan RMB or above, and located in an environmentally 
sensitive area.  In  this case  the SEA application costs 1.1million×1.2×1.2 ＝ 1.584 million RMB or 
about 100 thousand GBP (about 0.01584 per cent of the estimated total investment, the cell with ★). 















5‐6  6‐15  15‐35  35‐75  75‐110  110 ★ 
Compiling EIF  1‐2 ☆  2‐4  4‐7  Above7 
Reviewing EIR 
(including outlines) 
0.8‐1.5  1.5‐3  3‐7  7‐9  9‐13  Above13 






one  is SEA for so‐called “one  land, three areas” plan; another  is SEA for special plan  in ten sectors. 
There are a few differences between these two types of SEA. 
   






In  September  2006,  SEPA  further  released  the  Circular  about  Making  Further  Improvement  of 
Applying Strategic Environmental Assessment  (HuanBan 2006 № 109)  to  standardise and  facilitate 
SEA  application.  The  Circular  adds  two more  contents  for  special  plans’  EIR  (compared with  the 
provision  of  the  EIA  Law),  1.  analysis  of  those  environmental  resource  factors  restricting  the 
implementation  of  the  proposed  plan;  2.  follow‐up  assessment  proposals  for  those  significantly 
adverse environmental impacts. But EIR for “one land, three areas” does not need to address these 
two issues. 






























For  “one  land,  three areas”  SEA, EIA  chapter and  illustration  should be a part of  the draft of  the 
proposed  plan,  and  submit  to  the  examination  and  approval  authorities  simultaneously with  the 




• in  a  case  that  a  proposed  special  plan  should  be  approved  by  an  above  municipal 
government with districts, the EP authority officially appointed by the people’s government 











1) The  scientific and accuracy of  the analyses and prediction on  those  likely environmental 
impacts caused by the proposed strategic action; 
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2) [Judgements  on]  feasibility,  effectiveness  of  those  countermeasures  and  solutions 
preventing and relieving adverse impacts and possible adjustment suggestions;  
3) General conclusion on the SEA Report and assessment outcomes; 
4) General  conclusion  to  the  environmental  reasonability  and  feasibility  of  the  proposed 
strategic action, and 





Appendix C SEA Review Criteria 
Strategic Environmental Assessment (SEA)  




A~F to summarise how well an SEA EIR fulfils criterion for all criteria 
 
A good 
B generally satisfactory (minor omission etc.) 
C just satisfactory (despite omissions etc.) 
D just unsatisfactory (because of omissions etc.) 




1. Description of the procedure for the production of the plan or programme and the SEA 
Criterion Performance against criteria Comments 
1.1 Has the purpose/aim of the SEA been described, with a 
mention of the Regulations which underpins the document?  
 
1.2 Have the general process for the development of the plan, the 
SEA and their interaction been described? <  
 
1.3 Have the contents, the anticipated time scales of the 
development of the plan been described?  
 
1.4 Have environmental protection objectives within relevant local 
(community), regional and national policies, plans or 
programmes been described and their synergies, 
inconsistencies and constraints addressed? 
 
 
1.5 Has the land area taken up by the development of plan been 
estimated?   
 
1.6 Have the descriptions been illustrated with the use of maps 
and/or diagrams?  
 
Overall mark:   
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2. Description of the existing environment 
Criterion Performance against criteria Comments 
2.1 Have those areas possibly been affected by the development 
of plan been described?  
 
2.2 Has the existing state of the environment of the likely affected 
areas been clearly described, with baseline levels provided 




2.3 Has the future state of the environment without the plan been 
described?  
 
2.4 Are the main environmental concerns, with their locations, 




2.5 Has the wider area, beyond the physical boundaries of the 
plan area, been considered where it is likely to be affected by 
the plan? < 
 
 
2.6 Where surveys have been undertaken have the methodologies 
and indicators used for the baseline information been 
described and justified? 
 
 
2.7 Have the limitations with the data collected or difficulties 
encountered been described?  
 
2.8 Has the environmental baseline study, including the trend of 
future development without the plan, been discussed with the 
other parties and the public? 
 
 
2.9 Does the EIR identify other parties and public that have 
participated into this process?  
 
2.10 Does the EIR clearly document those comments and 
suggestions made by other parities and the public and the 
responses to them from the developer and the SEA team? 
 
 
2.11 Have the descriptions been illustrated with the use of 
maps and/or diagrams?  
 
Overall mark:   
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3. Scoping, objectives and assessment indicators of the SEA 
Criterion Performance against criteria Comments 
3.1 Have the process and the methods used to choose those 
environmental issues that the SEA addresses been described 
in the EIR? For SEA’s the environmental issues potentially 
include: biodiversity, population, human health, fauna, flora, 
soil, water, climatic factors, material assets, cultural heritage 
including architectural and archaeological heritage, landscape 
and the interrelationship between the above factors. 
 
 
3.2 Has the approach to the SEA been ‘objectives-led’ and have 




3.3 Has the methodology for the development of SEA objectives 
been described?  
 
3.4 Has the EIR identified and described any conflicts that exist 
between the objectives of the SEA, the plan and other policies 




3.5 Has priority been provided to any objectives and if so have 
they been fully justified?  
 
3.6 Is the relationship between the objectives and the indicators 
(and any targets) clearly described?  
 
3.7 Have the scoping issues and the objectives of the SEA been 
discussed with the other parties and the public?  
 
3.8 Does the EIR identify other parties and public that have 
participated into this process?  
 
3.9 Does the EIR clearly document those comments and 
suggestions made by other parities and the public as well as 
the responses to them from the developer and the SEA team? 
 
 
Overall mark:   
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4. Prediction and assessment of Environmental Impacts 
Criterion Performance against criteria Comments 
4.1 Where any environmental issues are to be significantly 
affected, are they clearly described?  
 
4.2 Are the methodologies for predicting and assessing 
environmental impacts described?  
 
4.3 Is the full range of positive and negative impacts addressed?   
4.4 Where there are uncertainties in assessing the impacts and 
assumptions have been made, have they been justified and 
the worst case scenario used? 
 
 
4.5 Have the magnitude of impacts been described clearly for the 
potential environmental effects of the plan, with either 
quantifiable data or qualitative data, as appropriate? 
 
 
4.6 Where impacts are likely to be significant, does the 




4.7 Do the prediction and the assessment include and clearly 
outline the effects that are short, medium and long-term, 
permanent and temporary, positive and negative? 
 
 
4.8 Do the prediction and the assessment address secondary, 




4.9 Where impacts have not been assessed due to non-
significance, have the reasons been clearly stated?  
 
4.10 Are mitigation measures clearly described and 
committed to that will prevent, reduce or remedy any 
significant adverse effects on the environment/society and 
economy resulting from the implementation of the plan? 
 
 
4.11 Have other parties and the public been allowed to 
participate into the process of impacts prediction and 
assessment and make comments and suggestions? 
 
 
4.12 Does the EIR identify other parties and public that have 
participated into this process?  
 
4.13 Does the EIR clearly document those comments and 
suggestions made by other parities and the public as well as 
the responses to them from the developer and the SEA team? 
 
 
Overall mark:   
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5. Alternatives comparison and selection 
Criterion Performance against criteria Comments 
5.1 Are the potential alternatives within the plan described and 
considered against the environmental objectives?  
 
5.2 Have the methodology been described for identifying the 




5.3 If any alternatives have been eliminated have the reasons 
been provided?  
 
5.4 Has alternatives considered either the do minimum or business 
as usual scenario’s?  
 
5.5 Has the potential performance and significant impacts of each 




5.6 Have other parties and the public been allowed to participate 
into the process of alternative comparison and selection?  
 
5.7 Does the EIR identify other parties and public that have 
participated into this process?  
 
5.8 Does the EIR clearly document those comments and 
suggestions made by other parities and the public as well as 
the responses to them from the developer and the SEA team? 
 
 
Overall mark:   
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6. Mitigation and monitoring measures, follow-up assessment 
Criterion Performance against criteria Comments 
6.1 Does the EIR describe the mitigation measures considered for 
all significant negative impacts?   
6.2 Does these mitigation measures considered suit the plan and 
its characteristics?   
6.3 Does the EIR describe the reasons of choosing the mitigation 
measures considered, and other options available?   
6.4 Where there are gaps in the baseline information, uncertainties 
or a foreseen requirement to test the accuracy of the 
predictions, has monitoring been suggested to improve the 
future baseline work and improve the accuracy of information 
on the existing environment? 
 
 
6.5 Are the indicators for monitoring clearly defined and are they 
based upon the original baseline information, indicators and 
the objectives of the plan and the SEA? 
 
 
6.6 Are any environmental targets provided and if so, are they 
clearly defined?  
 
6.7 Where monitoring may reveal adverse effects, does the report 
identify a commitment to undertaking contingency 
arrangements to mitigate the potential environmental impact? 
 
 
6.8 Are plans for the delivery of follow-up assessments described, 
e.g. timing or the responsibility of plans?  
 
6.9 Have other parties and the public been consulted for those 




6.10 Does the EIR identify other parties and public that have 
participated into this process?  
 
6.11 Does the EIR clearly document those comments and 
suggestions made by other parities and the public as well as 
the responses to them from the developer and the SEA team? 
 
 
Overall mark:   
 
7. Decision-making and implementation of the plan 
Criterion Performance against criteria Comments 
7.1 Are the environmental considerations that have been taken 




7.2 Are the links to other potential follow-up procedures been 
specified, e.g. project EIA, design guidance etc.? <  
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8. Public participation 
Criterion Performance against criteria Comments 
8.1 Does the EIR describe how and when the public and other 
relevant parties participated into the process of the SEA for the 
development of the plan? Has there been a genuine attempt to 
contact these parties and the public? 
 
 
8.2 Does the EIR summarise the comments and suggestions 
made by the public and relevant parities for screening, 
scoping, impact prediction, impact identification, impact 
assessment, alternative comparison and selection, mitigation 
measures designation, identifying follow-up monitoring plan 




8.3 Does the EIR clearly demonstrate that how the EIA team and 
the developer have responded to the comments and 
suggestions made by the public and relevant parities? 
 
 
Overall mark:   
 
9. Non-Technical Summary and presentation 
Criterion Performance against criteria Comments 
9.1 Does the Non-technical Summary provide an overall clear 
summary of the EIR and has it been produced as a stand 
alone document to facilitate in the wider readership of the 
document? 
  
9.2 Is the EIR systematic, transparent, consistent, concise and to 




9.3 Have the results been made explicit?   
9.4 Where the EIR has used existing data or other publications 
have they been adequately referenced?  
 
9.5 Does the EIR keep the use of technical terms to a minimum 
and provide a glossary?  
 
Overall mark:   
 
   




1. Description of the procedure for the production 
of the plan or programme and the SEA 
   
2. Description of the existing environment    
3. Scoping, the objectives and assessment  
indicators of the SEA 
   
4. Prediction and assessment of Environmental 
Impacts 
   
5. Alternatives comparison and selection    
6. mitigation and monitoring measures, and 
follow-up assessment 
   
7. Decision-making and implementation of the 
plan 
   
8. Public participation    
9. Non-Technical Summary and presentation    
 




1. where a ‘plan’ is mentioned this also refers to a programme depending on the document 
being reviewed. 
 
2. The following materials have bee referenced to make this SEA review criterion set: 
• IEMA Strategic Environmental Assessment Environmental (SEA) Environmental 
Report (ER) review criteria 
• Glasson J., Therivel, R. and Chadwick, A (1999), Introduction to Environmental 
Impact Assessment 2nd Edition, Spon Press, London 
 
  
Appendix D EIA Review Criteria 
 
The purpose of EIA Report review: Review is the process of establishing whether the environmental 
information submitted by a developer to a competent authority, as part 
of an EIA procedure, is adequate to inform the decision-making on 
development consent. This information is presented in the form of an EIR. 
The audiences of EIR:  Decision-makers; 
 Consultees and the general public 
The two main objectives of EIR:  Providing decision-makers with all the necessary environmental 
information for their decision- making; 
 Communicating effectively with consultees and the general public 
The task of EIR review: Is to review the adequacy of EIR in terms of compliance with the 
requirements of regulations and generally accepted good practice 
 
The qualities of a good EIR 
 
 A clear structure with a logical sequence for example, describing, existing baseline conditions, predicted 
impacts (nature, extent and magnitude), scope for mitigation, agreed mitigation measures, significance of 
unavoidable/residual impacts for each environmental topic.; 
 A table of contents at the beginning of the document; 
 A clear description of the development consent procedure and how EIA fits within it; 
 Reads as a single document with appropriate cross-referencing; 
 Is concise, comprehensive and objective; 
 Is written in an impartial manner without bias; 
 Includes a full description of the development proposals; 
 Makes effective use of diagrams, illustrations, photographs and other graphics to support the text; 
 Uses consistent terminology with a glossary; 
 References all information sources used; 
 Has a clear explanation of complex issues; 
 Contains a good description of the methods used for the studies of each environmental topic; 
 Covers each environmental topic in a way which is proportionate to its importance. 
 Provides evidence of good consultations; 
 Includes a clear discussion of alternatives; 
 Makes a commitment to mitigation (with a programme) and to monitoring; 
 Has a Non Technical Summary which does not contain technical jargon. 
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Nine contents of EIR review 
 
10. Description of the project 
11. Description of the Environment likely to be affected by the project and its baseline information 
12. Description of the likely effects of the project 
13. Description of the alternatives 
14. Description of mitigation measures 
15. Follow-up monitoring measures 
16. Public participation 
17. Non Technical Summary 




How to use this material to review an EIA report: 
 
This review material matrix has 175 questions in 9 review contents.  
 First step is to decide whether each review question listed in column 2 is relevant to the project being 
reviewed (Yes is √ and No is ×). If the answer is No, skip to the next review question;  
 If the answer is Yes, fill a number from 0-5 as a mark into column 3  to represent adequacy of the review 
question being addressed, mark every relevant review question; 
 In the end, sum up all marks of review questions, the final review result is classified into six bands according 
to the overall performance of the project EIA being reviewed.   
The detailed information about the meaning of mark of each review question and the overall performance are:  
Adequacy of Review Question 
 
Mark of Overall Performance 
0 Not addressed at all 0 ~174 Very poor, most tasks left incomplete 
1 Poorly addressed 175~261 Poor, significant omissions or inadequacies 
2 Partly addressed 
262~349
Parts well attempted, but must as a whole be 
considered unsatisfactory because of omissions 
and/or inadequacies 3 
Addressed with some minor 
omissions 
5 Fully addressed 350~524 Satisfactory despite  omission and inadequate 
  525~699 Good, only minor omissions and inadequacies 




The most of contents of this EIA review material is are from the following materials 
1. European Communities, 2001, Guidance on EIA EIS Review, Office for Official Publications of the European 
Communities, Luxembourg 
2. IEMA, 2001, EIS Review Criteria, IEMA, London 
and 
3. EIS review criteria (IAU, Oxford Brookes University) 
was referenced to make this review material comprehensive. 
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Ⅰ Description of the project 
 
1. Describe the purpose and objectives of the proposed development; 
  
2. The EIR should identify the regulations under which the EIA is required, and indicate whether it also to 
be used to address other regulatory requirements 
  
3. The proposed development and its need should be placed in the context of local/regional/national 
plans/objectives/strategies; 
  
4. The description should include the physical characteristics of the proposed development, including its 
location, the design and size of the development and the area of land taken during construction and 
operation; 
  
5. The anticipated time scales of construction, operation and (where appropriate) decommissioning of the 
proposal should be given; 
  
 The likely methods of construction (techniques and equipment to be used) should be given where 
construction could give rise to significant impacts; 
  
 In instances where the likely methods of construction unknown, the EIR should indicate possible 
methods and adopt the worst-case scenario approach in prediction of related impacts; 
  
6. The EIR should describe the main characteristics of any production processes for instance the nature and 
quantity of materials to be used; 
  
7. The description should be illustrated by the use of maps and/or diagrams; 
  
8. A brief outline of the experience of the operator and operation processes that will be employed should 
be included within EIR; 
  
9. The EIR should provide reasoned estimates for the quantities and type of traffic that will arise during 
construction and operation; 
  
10. Where materials are considered to be an important resources, the EIR should describe and quantify the 
materials to be used; 
  
11. The quantities and types of residues and emissions generated at each of the above phases should also be 
estimated 
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What further information is needed? 
The objectives and physical characteristics of the project 
1.1 




Is  the  programme  for  implementation 
of  the  Project  described,  detailing  the 
estimated  length of time and start and 
Finnish  dates  for  construction, 
operation and decommissioning? 
(this  should  include  any  phases  of 
different  activity  within  the  main 
phases  of  the  Project,  for  example 








Is  the  location  of  each  Project 




Is  the  layout  of  the  site  (or  sites) 
occupied  by  the  project  described? 
(including  ground  levels,  buildings, 
other physical structures, underground 
works, coastal works, storage  facilities, 




For  linear  projects,  are  the  route 
corridor,  the  vertical  and  horizontal 




Are  the  activities  involved  in 








Are  the  activities  involved  in 
decommissioning  the  project  all 
described?  (e.g.  closure,  dismantling, 





the  project  all  described?  (e.g. 
transport  access,  water,  sewerage, 
waste disposal, electricity, telecoms) or 





a  consequence  of  the  Project 
identified?  (e.g.  new  housing,  roads, 
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1.13 
Are  any  other  existing  or  planned 
developments  with  which  the  Project 






the  permanent  project  components 
quantified and shown on a scaled map? 










Is  the  reinstatement  and  after  use  of 
land  occupied  temporarily  for 




Is  the  size  of  any  structures  or  other 
works developed as part of the Project 
identified?  (e.g.  the  floor  area  and 
height  of  buildings,  the  size  of 
excavations,  the  area  or  height  of 









architectural  design  of  buildings  and 




For  urban  or  similar  development 
projects,  are  the  numbers  and  other 





of  people  or  businesses,  are  the 




For  new  transport  infrastructure  or 
projects  generating  substantial  traffic 
flows,  is  the  type,  volume,  temporal 
pattern  and  geographical  distribution 
of new traffic generated or diverted as 





Are  all  the  processes  involved  in 
operating  the  Project  described?  (e.g. 
manufacturing  or  engineering 
processes,  primary  raw  material 






produced  by  the  Project  described? 
(these  could  be  primary  or 
manufactured products, goods  such as 
power  or  water  or  services  such  as 
homes, transport, retailing,  recreation, 
education,  municipal  services  (water, 
waste, etc)) 
     
Imperial College, London  Zhou, Kaiyi ∙ 2009 
408 
1.24 
Are  the  types  and  quantities  of  raw 




Are  the  environmental  implications  of 








Are  any  hazardous  materials  used, 







Are  the  transport  of  raw materials  to 

























for  any  temporary  or  permanent 
employees  for  the  Project  discussed? 
(relevant  for  Projects  requiring 
migration  of  a  substantial  new 





Are  the  types  and  quantities  of  solid 
waste  generated  by  the  Project 
identified?  (including  construction  or 
demolition  wastes,  surplus  spoil, 
process wastes, by‐products, surplus or 
reject  products,  hazardous  wastes, 
household  or  commercial  wastes, 
agricultural  or  forestry  wastes,  site 







Are  the  composition  and  toxicity  or 





treating,  transporting  and  finally 
disposing  of  these  solid  wastes 
described? 
     







Are  the  types  and  quantities  of  liquid 









Are  the  composition  and  toxicity  or 





treating,  transporting  and  finally 























Are  the  composition  and  toxicity  or 









Are  the  locations  for  discharge  of  all 
emissions  to  air  identified  and  the 





Is  the  potential  for  resource  recovery 
from  wastes  and  residues  discussed? 
(including  re‐use,  recycling  or  energy 





electromagnetic  radiation  from  the 
Project  identified  and  quantified? 
(including  equipment,  processes, 




Are  the  methods  for  estimating  the 
quantities  and  composition  of  all 




Is  the  uncertainty  attached  to 
estimates  of  residues  and  emissions 
discussed? 
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1.49 
Are measures  to prevent  and  respond 
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Ⅱ Description of the Environment likely to be affected by the project and its 
baseline information 
 
1. The area of proposed land take should be clearly described and indicated on an appropriate map or 
diagram; 
  
 The land uses on the site and the surrounding area should be described and illustrated; 
  
2. The EIR should describe the current condition of those aspects of the environment that are likely to be 
significantly affected by the development; 
  
3. The ES should also describe how the affected land would be expected to develop without the proposal 
and the future status of the land in the absence of the project; 
  
4. All inputs and methods for baseline study should be clearly identified and described in the EIR; 
  
 Where assumptions or unsupported data has been used in the predictions, these should be highlighted 
and accompanied by an indication of reliability/confidence of those assumptions or data; 
  
 The baseline environment should be evaluated, for example, in relation to its sensitivity and importance; 
  
 Any gaps, limitations and uncertainties of baseline study should be recognised and documented in the 
EIR; 
  
5. The EIR should describe any policies, plans or designations that are relevant to the affected site and its 
surroundings; 
  
6. The description should include details of consultation with appropriate statutory and non-statutory 
consultees, including the public; 
  
 The EIR should identify those parties consulted and provide a summary of their response; 
  
 Where issues raised by the consultees and the public are not to be addressed in detail in the EIR, a 
reasoned justification for their exclusion should be given; 
  
7. The study area should be consistent with the area potentially affected by the development 
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What further information is needed? 
Work process 
2.1 
Is  the  process  by  which  the  affected 










be  occupied  by  the  Project  and  the 
surrounding area described and are any 








Are  the  topography,  geology  and  soils 
of  the  land  to  be  occupied  by  the 




Are  any  significant  features  of  the 
topography  or  geology  of  the  area 
described  and  are  the  conditions  and 
use  of  soils  described?  (including  soil 
quality  stability  and  erosion, 










Are  species  populations  and 
characteristics of habitats  that may be 
affected  by  the  Project  described  and 




Is  the water  environment  of  the  area 
described?  (including  running  and 
static  surface  waters,  groundwaters, 






Are  the  hydrology,  water  quality  and 
use of any water resources that may be 
affected  by  the  Project  described? 
(including  use  for  water  supply, 




Are  local  climatic  and  meteorological 
conditions  and  existing  air  quality  in 
the area described? (NB not relevant  if 
the  atmospheric  environment will  not 
be affected by the project) 
     










heat  and  electromagnetic  radiation 






may  be  affected  by  the  Project 
described?  (including  buildings,  other 




Are  any  locations  or  features  of 
archaeological, historic, architectural or 
other  community  or  cultural 
importance  in  the  area  that  may  be 
bisected  the  Project  described, 




Is  the  landscape  or  townscape  of  the 
area  that  may  be  affected  by  the 
Project  described,  including  any 
designated  or  protected  landscapes 









Are  any  future  changes  in  any  of  the 
above  aspects  of  the  environment, 
which may occur  in the absence of the 
project,  described?  (the  so‐called 










Have  all  relevant  national  and  local 
agencies  been  contacted  to  collect 




Have  sources  of  existing  data  and 





Where  surveys  have  been  undertaken 
as part of the Environmental Studies to 
characterise  the  baseline  environment 
are  the methods  used,  any  difficulties 










If  surveys  would  be  required  to 
adequately  characterise  the  baseline 
environment  but  they  have  not  been 
practicable  for  any  reason,  are  the 








What  are  those  methods  and 
technologies used to predict the future 
development  trend  of  the  affected 









Are  those  gaps,  limitations  and 
uncertainties  existing  in  the  results 





Is  it  evident  that  full  consultation was 





Are  the  comments  and  views  of 




How  the  EIR  team  respond  to  those 
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Ⅲ Description the likely effects of the development 
 
1. The EIR should describe the scoping process of that has been undertaken to identify key impacts; 
  
2. The scoping process should identify those aspects of the environment that are likely to be 
significantly affected by the development(including in particular, pollution, fauna, flora, geology 
and soil, water, air, climatic factor, material assets including architectural and archaeological 
heritage, and the inter-relationship between the mentioned); 
  
3. The EIR should also predict any direct effects & any indirect secondary, cumulative, short, medium 
and long-term, permanent and temporary, positive and negative effects, resulting from the 
existence of the development, the use of natural resources and the emission of pollutants, the 
creation of nuisances and the elimination of waste; 
  
4. The significance of all identified impacts should be assessed using the appropriate national, and 
international quality standard limits, where no such standards exist, the EIR should describe the 
judgements (assumptions and value systems) that underpin the attribution of significance; 
  
5. The assessment of magnitude and significance should consider the impacts deviation from the 
established baseline condition, the sensitivity of the environment and the extent to which the 
impact will be mitigated or reversible; 
  
6. How these environmental effects of the project have been predicted, identified and assessed, which 
means these prediction, identification and assessment process and methods, should be clearly 
described in the EIR; 
  
7. The range of factors which are likely to influence the assessment of significance should be clearly 
identified. The EIR should also detail how these variables will affect the significance of the impacts 
over the life of the development; 
  
8. The EIR should clearly state what effects will, and what effects will not, be addressed and how this 
decision was reached, together with the spatial and temporal scope of assessment; 
  
9. The description should include details of consultation with appropriate statutory and non-statutory 
consultees, including the public; 
  
 The EIR should identify those parties consulted and provide a summary of their response; 
  
 Where issues raised by the consultees and the public are not to be addressed in detail in the EIR, a 
reasoned justification for their exclusion should be given; 
  
10. All inputs and methods for impacts prediction, identification and significance assessment study 
should be clearly identified and described in the EIR; 
  
 Where assumptions or unsupported data has been used in the predictions, these should be 
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highlighted and accompanied by an indication of reliability/confidence of those assumptions or 
data; 
  
 Any gaps, limitations and uncertainties of impacts prediction, identification and significance 
assessment study should be recognised and documented in the EIR; 
  
11. The EIR should identify the significance of impacts that remain following mitigation 
   
Appendix D EIA Review Criteria 
417 




















What further information is needed? 
Scoping of effects 
3.1 
Is  the  process  by  which  the  scope  of  the 
Environmental  Studies  was  defined 
described?  
   
3.2 
Is  it  evident  that  a  systematic  approach  to 
scoping was adopted? 
   
Prediction of direct effects 
3.3 
Does  the  EIR  clearly  describe  how  those 
possibly  significant  effects  of  the  proposed 
project were being predicted and assessed. 
   
3.4 
Are  direct,  primary  effects  on  land  uses, 
people  and  property  described  and  where 
appropriate quantified? 
   
3.5 
Are  direct,  primary  effects  on  geological 
features  and  characteristics  of  soils 
described  and  where  appropriate 
quantified? 
   
3.6 
Are  direct,  primary  effects  on  fauna  and 
flora  and  habitats  described  and  where 
appropriate quantified? 
   
3.7 
Are direct, primary effects on the hydrology 
and  water  quality  of  water  features 
described  and  where  appropriate 
quantified? 
   
3.8 
Are  direct,  primary  effects  on  uses  of  the 
water  environment  described  and  where 
appropriate quantified? 
   
3.9 
Are direct, primary effects on air quality and 
climatic  conditions  described  and  where 
appropriate quantified? 
   
3.10 
Are  direct,  primary  effects  on  the  acoustic 
environment  (noise  or  vibration)  described 
and where appropriate quantified? 
   
3.11 
Are direct, primary effects on heat,  light or 
electromagnetic  radiation  described  and 
where appropriate quantified? 
   
3.12 
Are direct, primary effects on material assets 
and  depletion  of  non‐renewable  natural 
resources  (e.g.  fossil  fuels,  minerals) 
described? 
   
3.13 
Are  direct,  primary  effects  on  locations  or 
features of cultural importance described? 




described  and  where  appropriate 
illustrated? 
   
3.15 
Are direct, primary  effects on demography, 
social  and  socio‐economic  condition  in  the 
area  described  and  where  appropriate 
quantified? 
   
Prediction of indirect, secondary, temporary, short, medium, and long‐term, permanent, accidental, cumulative, synergistic effects 
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3.16 
Are  secondary  effects  on  any  of  the  above 
aspects  of  the  environment  caused  by 
primary  effects  on  other  aspects  described 
and  where  appropriate  quantified?  (e.g. 
effects on fauna, flora or habitats caused by 
soil,  air or water pollution or noise;  effects 
on  uses  of  water  caused  by  changes  in 
hydrology or water 
quality;  effects  on  archaeological  remains 
caused by desiccation of soils) 
   
3.17 
Are  temporary,  short  term  effects  caused 
during  construction  or  during  time  limited 
phases  of  project  operation  or 
decommissioning described? 
   
3.18 
Are permanent  effects on  the  environment 
caused  by  construction,  operation  or 
decommissioning of the Project described? 
   
3.19 
Are  long  term  effects  on  the  environment 
caused  over  the  lifetime  of  Project 
operations  or  caused  by  build  up  of 
pollutants in the environment described? 
   
3.20 
Are  effects  which  could  result  from 
accidents,  abnormal  events  or  exposure  of 
the Project to natural or man‐made disasters 
described  and  where  appropriate 
quantified? 
   
3.21 
Are  effects  on  the  environment  caused  by 
activities  ancillary  to  the  main  project 
described? (ancillary activities are part of the 
project  but  usually  take  place  distant  from 
the main  Project  location  e.g.  construction 
of  access  routes  and  infrastructure,  traffic 
movements, sourcing of aggregates or other 
raw  materials,  generation  and  supply  of 
power, disposal of effluents or wastes 
   
3.22 
Are  indirect  effects  on  the  environment 
caused  by  consequential  development 
described?  (consequential  development  is 
other projects, not part of the main Project, 
stimulated  to  take place by  implementation 
of  the Project e.g.  to provide new goods or 
services needed for 
the  Project,  to  house  new  populations  or 
businesses stimulated by the Project) 
   
3.23 
Are  cumulative  effects  on  the  environment 
off  the Project  together with other existing 
or  planned  developments  in  the  locality 
described?  (different  future  scenarios 
including  a  worst  case  scenario  should  be 
described).  
   
3.24 
Are  the  geographic  extent,  duration, 
frequency,  reversibility  and  probability  of 
occurrence  of  each  effect  identified  as 
appropriate? 
   
Prediction of effects on human health and sustainable development issues 
3.25 
Are  the  geographic  extent,  duration, 
frequency,  reversibility  and  probability  of 
occurrence  of  each  effect  identified  as 
appropriate? 
   
3.26 
Are  impacts  on  issues  such  as  biodiversity, 
global  climate  change  and  sustainable 
development discussed where appropriate? 
   
Evaluation of the significance of effects 
3.27  Is  the  significance  or  importance  of  each     
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predicted  effect  discussed  in  terms  of  its 
compliance with  legal  requirement  and  the 
number,  importance  and  sensitivity  of 
people,  resources  or  other  receptors 
affected? 
3.28 
Where  effects  are  evaluated  against  legal 
standards  or  requirements  are  appropriate 
local,  national  or  international  standards 
used and relevant guidance followed? 
   
3.29 
Are  positive  effects  on  the  environment 
described as well as negative effects? 
   
3.30 
Is  the  significance  of  each  effect  clearly 
explained? 
   
Impact assessment methods 
3.31 
Are  methods  used  to  predict  and  assess 
effects  described  and  are  the  reasons  for 
their  choice,  any  difficulties  encountered 
and uncertainties in the results discussed? 
   
3.32 
Where there is uncertainty about the precise 
details of  the Project and  its  impact on  the 
environment  are  worst  case  predictions 
described? 
   
3.33 
Where  there  have  been  difficulties  in 
compiling  the  data  needed  to  predict  or 









example,  the  nature,  number,  value, 
sensitivity of the affected receptor)? 
   
3.35 
Are  impacts described on  the basis  that  all 
proposed mitigation has been  implemented 
i.e. are residual impacts described? 
   
3.36 
Is  the  level  of  treatment  of  each  effect 
appropriate  to  its  importance  for  the 
development  consent  decision?  Does  the 
discussion focus on the key issues and avoid 
irrelevant or unnecessary information? 
   
3.37 
Is  appropriate  emphasis  given  to  the most 
severe,  adverse  effects  of  the  Project with 
lesser  emphasis  given  to  less  significant 
effects 
   
Consultation with relevant parties 
3.38 
Is  it  evident  that  full  consultation  was 
carried  out  during  scoping,  and  effect 
identification and assessment? 
   
3.39 
Are  the  comments and  views of  consultees 
and the general public presented? 
   
3.40 
How  the  EIR  team  respond  to  those 
comments  and  views  made  by  consultees 
and the general public? 
   
Other questions relevant to Description of  the likely effects of the project 
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Ⅳ Consideration of alternatives 
 
1. The EIR should describe the main alternatives to the proposal that have been considered; 
  
2. The advantages and disadvantages of each option should be clearly stated; 
  
3. The methods and process of how to compare and select the prefer option from alternatives should be 
clearly described in the EIR; 
  
3. The main reasons for the selection of the preferred option should be described in outline taking into 
account the environmental effects, other factors influencing the choice of alternative should be noted; 
  
4. The description should include details of consultation with appropriate statutory and non-statutory 
consultees, including the public; 
  
 The EIR should identify those parties consulted and provide a summary of their response; 
  
 Where issues raised by the consultees and the public are not to be addressed in detail in the EIR, a 
reasoned justification for their exclusion should be given 
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What further information is needed? 
4.1 
Is the process by which the Project was 
developed  described  and  are 












Does  the  EIR  describe  alternatives’ 
processes,  scales,  layouts, designs  and 
operating conditions where available at 
an early stage of project planning, and 
investigates  their  main  environmental 





proposed  Project  explained,  including 

















Is  it  evident  that  full  consultation was 
carried  out  during  the  process  of 
alternatives comparison and selection? 
   
4.9 
Are  the  comments  and  views  of 
consultees  and  the  general  public 
presented? 
   
4.10 
How  the  EIR  team  respond  to  those 
comments  and  views  made  by 
consultees and the general public? 
   
Other questions on Consideration of alternatives 
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Ⅴ Description of mitigation measures 
 
1. The EIR should describe the measures proposed to avoid, reduce, and if possible, remedy significant 
adverse impacts; 
  
 The EIR should describe how the EIA team developed and identified these mitigation measures; 
  
 The EIR should provide an indication of the effectiveness of the stated measures; 
  
2. The EIR should demonstrate a clear commitment to implementing the mitigation measures and indicate 
how and when these measures will be implemented; 
  
 Where there is uncertainty over the effectiveness, or it dependents on assumptions, justification should 
be provided for acceptance of the assumption; 
  
3. The description should include details of consultation with appropriate statutory and non-statutory 
consultees, including the public; 
  
 The EIR should identify those parties consulted and provide a summary of their response; 
  
 Where issues raised by the consultees and the public are not to be addressed in detail in the EIR, a 
reasoned justification for their exclusion should be given 
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What further information is needed? 
5.1 
Is  the process by which  the mitigation 




Where  there  are  significant  adverse 
effects  on  any  aspect  of  the 





proposes  to  implement  to  mitigate 
effects  clearly  described  and  their 
effect  on  the  magnitude  and 




Is  it  clear whether  the  Developer  has 
made  a  binding  commitment  to 
implement  the proposed mitigation or 




Are  the  Developer’s  reasons  for 










effects  is  not  practicable  or  the 
developer  has  chosen  not  to  propose 





Developer  have  considered  the  full 
range  of  possible  approaches  to 
mitigation  including  measures  to 
reduce or avoid  impacts by alternative 
strategies or  locations,  changes  to  the 
project  design  and  layout,  changes  to 
methods and processes,  “end of pipe” 
treatment,  changes  to  implementation 
plans  and  management  practices, 


















Is  it  evident  that  full  consultation was 
carried  out  during  the  process  of 
mitigation measures identified? 
   
5.13 
Are  the  comments  and  views  of 
consultees  and  the  general  public 
presented? 
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5.14 
How  the  EIR  team  respond  to  those 
comments  and  views  made  by 
consultees and the general public? 
   
Other questions on Description of mitigation measures 
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Ⅵ Follow-up monitoring measures 
 
1. The EIR should describe the details of any management plans that are to be implemented to monitor the 
environmental impacts of the project; 
  
 The EIR should describe how the EIA team developed and identified these monitoring measures; 
  
2. The EIR should demonstrate a clear commitment to implementing the monitoring measures, indicate 
how and when these measures will be implemented, and who is responsible and the resource of funding; 
  
 The EIR should provide details of the time scales of the monitoring plans and their geographical extent; 
  
 Where there is uncertainty over the effectiveness, or it dependents on assumptions, justification should 
be provided for acceptance of the assumption; 
  
3. The description should include details of consultation with appropriate statutory and non-statutory 
consultees, including the public; 
  
 The EIR should identify those parties consulted and provide a summary of their response; 
  
 Where issues raised by the consultees and the public are not to be addressed in detail in the EIR, a 
reasoned justification for their exclusion should be given 
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What further information is needed? 
6.1 
Is the process by which the monitoring 




Does  the  EIR  clearly  describe  the 
monitoring  measures  for  those 




Does  the  EIR  clearly  describe  the 



















Is  it  evident  that  full  consultation was 
carried  out  during  the  process  of 
mitigation measures identified? 
   
6.8 
Are  the  comments  and  views  of 
consultees  and  the  general  public 
presented? 
   
6.9 
How  the  EIR  team  respond  to  those 
comments  and  views  made  by 
consultees and the general public? 
   
Other questions on Follow‐up monitoring measures 
        
        
        
 




1. The EIR should describe how and when the public and other relevant parties participate in the process 
of the EIA for the proposed project; 
  
 The EIR should clearly describe what kinds of approaches and methods used to encourage and allow the 
public and relevant parities to participate in the EIA; 
  
 The EIR should clearly describe the timing of the pubic and relevant parties participated in the EIA 
process; 
  
2. The EIR should summarise the comments and suggestions made by the public and relevant parities for 
screening, scoping, impact prediction, impact identification, impact assessment, alternative comparison 
and selection, mitigation measures designation, identifying follow-up monitoring plan and any other 
activities influencing the public and sustainability issues; 
  
3. The EIR should clear demonstrate that how the EIA team respond to the comments and suggestions 
made by the public and relevant parities 
  
 If the comments and suggestions were adopted,  the EIR should demonstrate how the proposed project 
and environmental protection measures revised according to them; 
  
 If the comments and suggestions were not adopted, the EIR should describe the reasons; 
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comments  and  suggestions  made  by 
the public and  relevant parties  for  the 




Does  the  EIR  clearly  describe  how  the 
project  and  EIA  activities  revised 




Does  the  EIR  clearly  describe  the 
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Ⅷ Non-Technical Summary, NTS 
 
1. The NTS should provide sufficient information for the non specialist read to understand the main 
environmental impacts of the proposal without reference to the main EIR; 
  
2. The NTS should include a summary of the description of the development, the aspects of the 
environment likely to be significantly affected by the development，the likely significant impacts，
the main alternatives considered, the mitigation measures to be implemented, any difficulties that have 
been encountered and assumptions on which the assessment is based, how these have affected the EIR 
and what measures were taken to limit them; 
  
3. The NTS should make appropriate reference to maps and diagrams; 
  
4. The NTS should be provided as a separate, stand alone document to facilitate a wider readership 
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What further information is needed? 
8.1 




Does  the  NTS  provide  a  concise  but 
comprehensive  description  of  the 





















Is  the  Summary  written  in  non‐
technical  language,  avoiding  technical 
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Ⅸ Presentation of results 
 
1. The EIR should be clear and logical in its layout and presentation and be capable of being understood 
by the non specialist; 
  
2. The use of technical terms should be kept to a minimum, with a glossary provided; 
  
3. A full list of references should be provided; 
  
4. Plans should be provided to assist in understanding the locations of impacts and should be labelled with 
all places mentioned in the text; 
  
5. The EIR should be a balanced document, providing an unbiased account of the environmental effects 
with reasoned and justifiable argument; 
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What further information is needed? 
9.1 





Is  the  document(s)  logically  organised 

















Does  the  presentation make  effective 




Does  the  presentation make  effective 
use  of  annexes  or  appendices  to 




Are  all  analyses  and  conclusions 













cross  referencing  between  sections 




Is  the  presentation  demonstrably  fair 
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1. 对于一个省，在省一级高速公路规划系统中是否存在一个同等级别的高速公路“规划环境
评价”［Strategic Environmental Assessment, SEA］机制对相关规划活动进行评估？如果答
案是 A. 有 , 或是 C. 目 前 没 有 ， 但 在 开 发 中，请回答问题 2— 28；如果回答是 
B.没有，请直接转到第 9页，并回答问题 29。 
A. 有          □ 
B. 没有          □ 
C. 目前没有，但在开发中       □ 
2. 执行省级高速公路规划环境评价的法律依据是什么？ 
A. 已通过的现有法律        □ 
B. 政府指令或相关部门法规       □ 





A. 确保环境保护从规划阶段开始      □ 
B. 确保环境影响评价［EIA］能顺利实施     □ 
C. 促进可持续发展        □ 
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A. 是          □ 
B. 否          □ 
6. 省级高速公路规划环境评价是否与国家级评价系统相一致，与同级其它规划评价相协调，
并对下级项目环境评价实践有具体指导作用。 
A. 是          □ 
B. 否          □ 
7. 如果问题 6的答案是 A.是，请具体叙述这样的“分级”［tiering］系统是怎么样实现的。 
 
8. 具体是由哪一个管理机构对省级高速公路规划环境评价负责？ 
A. 第三方管理机构        □ 
B. 相关规划部门        □ 





A. 需要          □ 
B. 不需要         □ 
11. 如果问题 10 的答案是 A.需要，请具体叙述省级高速公路规划环境评价资格审查／预审是





12. 省级高速公路规划环境评价是否包括评价对象 “基本状态”［Baseline Study］的调查？ 
A. 是          
    □ 
B. 否          
    □ 




A. 是          
    □ 
B. 否          
    □ 




A. 是，有考虑         □ 
B. 否，不考虑         □ 
17. 如果问题 16 的答案是 A.是，有考虑，请具体叙述在通常情况下有哪些替代方案被纳入选
择范围，这些替代方案是怎么样制定的，并且在什么样的情况下［如：社会影响巨大，环
境影响巨大……］必须考虑替代方案。 
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A. 社会因素         □ 
B. 经济因素         □ 
C. 环境因素         □ 







A. 是          □ 
B. 否          □ 
20. 规划环境评价小组是否考虑了影响的累积，影响的叠加和可能的间接影响？如果是，请具
体指出。 
A. 是，有考虑［请具体指出］      □ 
B. 不，没有考虑        □ 
 
21. 请叙述规划环境评价小组是怎样评价这些影响的？ 




A. 是，允许         □ 
B. 否，不允许         □ 





A. 是，需要         
    □ 
B. 不，不需要         
   □ 
25. 如果问题 24的答案是 A.是，需要，请具体指出由哪一机构进行审查。 
 
26. 省级高速公路规划环境评价是否包括正式的评价后监测程序［Monitoring and Follow-up 
Processes］。 
A. 是，包括         □ 
B. 否，不包括         □ 
27. 省级高速公路规划环境评价在何时正式开始，它与规划程序的关系是怎么样的？ 
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评价？如果答案是 B.不是，请回答第 11页的问题 37。 
A. 是          □ 
B. 不是          □ 










A. 是          □ 
























The purpose of the study is to find out the current circumstance of environmental assessment in 
provincial expressway planning in China. The major task of this study is to find out whether SEA 
does exist in China’s provincial expressway planning system. If SEA does exist, the data about 
SEA application quality, application procedure, participation parties and practical problems etc. are 
collected and reviewed. If SEA does not exist, what kind of environmental assessment or 
environmental protection mechanism exists in expressway planning system, how it works, and 
what kind of contents it includes, can it actually promote sustainable development? This study is 
going to present a big picture about the current circumstance of environmental assessment 
applications and environmental protection practices in provincial expressway planning mechanism 
in China. 
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The Study of Strategic Environmental 
Assessment (SEA) Applications for Provincial 















Interview Date:  ________/_________/_________ 
 
Start Time:   _______/_______/______ 
Finish Time:   _______/_______/______ 
  
Imperial College, London  Zhou, Kaiyi ∙ 2009 
446 
1. Is there a provincial SEA scheme for the whole provincial expressway planning system? If the 
answer is A and C, please answer Question 2 -- 29; if the answer is B. No, please directly go to 
Question 30, Page 7. 
A. Yes          □ 
B. No          □ 
C. No, but under development       □ 
2. What is the regulatory basis of the SEA scheme? 
A. Enforced laws        □ 
B. Cabinet directive/ministerial regulations     □ 
C. others (please specify)       □ 
 
3. What are the characteristics of the SEA scheme? 
A. the scheme developed only for SEA      □ 
B. the scheme incorporated in EIA legislation and/or regulation  □ 
C. the scheme incorporated within planning legislations   □ 
D. others (please specify)       □ 
 
4. Please describe when and how the SEA scheme was developed (from the perspective of 
historical background). 
 
5. What is the primary objective of the SEA scheme? 
A. to promote environmental protection at a planning stage   □ 
B. to support EIA as a complementary approach    □ 
C. to achieve sustainable development      □ 
D. others (please specify)       □ 
 
6. How does the SEA team set up these objectives? Does the SEA scheme comply with the 
concept of sustainable development? 
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7. Does the SEA scheme require tiering. 
A. Yes          □ 
B. No          □ 
8. If the answer to the above question is Yes, please describe how the tiered environmental 
assessment system works. 
 
9. Which administrative authorities are responsible for the scheme? 
A. the 3rd party authority       □ 
B. planning authority        □ 
C. others (please specify)       □ 
 
10. Who are the other parities which are normally invited to participate into SEA practices, and 
what their roles are? 
 
11. Does the SEA scheme require a Screening? 
A. Yes          □ 
B. No          □ 
 
12. If the answer of the above question is Yes, please describe how the SEA team does the 
Screening task, who actually does this task, its procedures, how long the task takes and how to 
deal with the results. 
 
13. Does the SEA scheme require a baseline study? 
Imperial College, London  Zhou, Kaiyi ∙ 2009 
448 
A. Yes          □ 
B. No          □ 
14. If the answer of the above question is Yes, please describe how the SEA team does the 
baseline study, who actually does this task, its procedures, how long the task takes and how to 
deal with the results. 
 
15. Does the SEA scheme require a Scoping? 
A. Yes          □ 
B. No          □ 
16. If the answer of the above question is Yes, please describe how the SEA team does the 
Scoping study, who actually does this task, its procedures, how long the process takes and 
how to deal with the results. 
 
17. Does the SEA scheme consider alternatives? 
A. Yes          □ 
B. No          □ 
18. If the answer of the above question is Yes, please describe what kind of alternatives are 
normally considered, and how they are formulated and what is the major factor that makes 
alternatives unavoidable. 
 
A. social factors         □ 
B. economic factors        □ 
C. environmental factors       □ 
D. others (please specify)       □ 
 
19. Please describe how the SEA team predicts the impacts? 
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20. Does the SEA team consider all three sustainable issues, which are environmental issues, social 
issues and economic issues?  
A. Yes          □ 
B. No          □ 
21. Does the SEA team predict cumulative, synergistic and other secondary impacts? If the answer 
is Yes, please specify what they are. 
A. Yes (please specify)        □ 
B. No          □ 
 
22. Please describe how the SEA team assesses the impacts? 
 
23. Are the public and other parities, for examples, NGOs allowed to participate into SEA practice? 
A. Yes          □ 
B. No          □ 
24. If the answer of the above question is Yes, please describe how the public and NGOs 
participate into SEA, when they are allowed to, relevant participation methods, participation 
performance and some problems met in participation practices. 
 
25. Does the SEA scheme require review of the SEA report? 
A. Yes          □ 
B. No          □ 
26. If the answer to the above question is Yes, please specify who is responsible for the review. 
 
27. Does the SEA scheme include formal monitoring and follow-up processes? 
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A. Yes          □ 
B. No          □ 
28. When does the SEA scheme formally start, and how is its relationship with the planning 
process? 
 
29. What is the total budget of the SEA scheme, and what is the percentage that the SEA scheme 
accounts for the total budget of the whole expressway planning task? 
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If the answer of the 1st question is No, please answer the following questions. 
30. In the condition that no SEA exists, what is the role of the Law of the People’s Republic of 
China on Environmental Impact Assessment (the EIA Law) in provincial expressway planning 
mechanism? 
 
31. In the condition that no SEA exists, what kind of measures is employed to ensure that the 
provincial expressway planning system will promote sustainable development? 
 
32. Does each expressway programme under the provincial expressway plan require project level 
Environmental Impact Assessment (EIA) instead of SEA? If answer 2. No is chosen, please 
answer Question 38. 
A. Yes          □ 
B. No          □ 
33. If the answer of the above question is Yes, when does project level EIA formally start? 
 
34. Who is responsible for a provincial expressway programme EIA? 
 
35. What is included in a provincial expressway programme EIA? 
 
36. Does project level EIA really suit provincial expressway programmes? If the answer is B. No, 
please describe the reasons that make project level EIA failed to assess the sustainable 
development performance of a provincial expressway programme. 
A. Yes          □ 
B. No          □ 
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37. What is the total budget of a provincial expressway progrmamme EIA, and what is the 
percentage that the EIA accounts for the total budget of a provincial expressway programme. 
 
38. If the answer of Question 32 is 2. No, what kind of measures is employed to ensure that a 
provincial expressway programme will not have adverse significant impacts on the 
environment and will promote sustainable development. 
 
39. How is the environment protection and sustainable development performance of these 
measures? 
 
40. What is the total budget of these measures, and what is the percentage that these measures 
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评价”［Strategic Environmental Assessment, SEA］机制对相关规划活动进行评估？如果答
案是 A. 有 , 或是 C. 目 前 没 有 ， 但 在 开 发 中，请回答问题 2— 28；如果回答是 
B.没有，请直接转到第 9页，并回答问题 29。 
A. 有          ■ 
B. 没有          □ 
C. 目前没有，但在开发中       □ 
 
2. 执行省级高速公路规划环境评价的法律依据是什么？ 
A. 已通过的现有法律        ■ 
B. 政府指令或相关部门法规       □ 








A. 确保环境保护从规划阶段开始      ■ 
B. 确保环境影响评价［EIA］能顺利实施     □ 
C. 促进可持续发展        ■ 





A. 是          ■ 
B. 否          □ 
 




A. 是          ■ 
B. 否          □ 
 










A. 第三方管理机构        □ 
B. 相关规划部门        □ 
C. 其它［请具体指出］       ■ 
各省交通部门的规划机构负责委托，并由省政府指定的机构负责组织环境影响评价报告书的







A. 需要          □ 
B. 不需要         ■ 
 
11. 如果问题 10 的答案是 A.需要，请具体叙述省级高速公路规划环境评价资格审查／预审是
怎么样进行的，具体由哪一机构负责审查，审查的过程，审查需要多长时间以及审查的结
果是怎样处理的。 




12. 省级高速公路规划环境评价是否包括评价对象 “基本状态”［Baseline Study］的调查？ 
A. 是          ■ 
B. 否          □ 
 






A. 是          ■ 
B. 否          □ 
 






A. 是，有考虑         ■ 
B. 否，不考虑         □ 
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A. 社会因素         ■ 
B. 经济因素         ■ 
C. 环境因素         ■ 









A. 是         ■ 





A. 是，有考虑［请具体指出］      ■ 
B. 不，没有考虑        □ 
主要考虑经济、社会、环境影响的累积和叠加影响，主要分析各评价因素在相互作用影响下
对环境的整体影响状况。 







A. 是，允许         □ 
B. 否，不允许         ■ 
注：没有法规规定是否需要或允许，目前未有参与的案例。 







A. 是，需要         ■ 
B. 不，不需要         □ 
 




26. 省级高速公路规划环境评价是否包括正式的评价后监测程序［Monitoring and Follow-up 
Processes］。 
A. 是，包括         □ 
B. 否，不包括         ■ 
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评价？如果答案是 B.不是，请回答第 11页的问题 37。 
A. 是         □ 
B. 不是         □ 
 













A. 是          □ 






37. 如果问题 31 的回答是 B.否，请具体指出在实践中采用了哪些具体措施来确保高速公路项
目不会对环境造成危害并积极地促地区的进可持续发展。 
















评价”［Strategic Environmental Assessment, SEA］机制对相关规划活动进行评估？如果答
案是 A. 有 , 或是 C. 目 前 没 有 ， 但 在 开 发 中，请回答问题 2— 28；如果回答是 
B.没有，请直接转到第 9页，并回答问题 29。 
A. 有          ■ 
B. 没有          □ 
C. 目前没有，但在开发中       □ 
 
2. 执行省级高速公路规划环境评价的法律依据是什么？ 
A. 已通过的现有法律        ■ 
B. 政府指令或相关部门法规       ■ 









A. 确保环境保护从规划阶段开始      ■ 
B. 确保环境影响评价［EIA］能顺利实施     □ 
C. 促进可持续发展        ■ 
D. 其它［请具体指出］       □ 
 








A. 是          ■ 




A. 是          ■ 
B. 否          □ 
 






A. 第三方管理机构        □ 
B. 相关规划部门        ■ 









A. 需要          □ 
B. 不需要         □ 
 





12. 省级高速公路规划环境评价是否包括评价对象 “基本状态”［Baseline Study］的调查？ 
A. 是          ■ 
B. 否          □ 
 







A. 是          ■ 
B. 否          □ 
 
15. 如果问题 14 的答案是 A.是，请具体叙述评价范围界定是怎么样进行的，由哪一机构具体
负责，审查的过程，审查持续的时间以及审查结果的处理方法。 





A. 是，有考虑         ■ 
B. 否，不考虑         □ 
 




A. 社会因素         ■ 
B. 经济因素         ■ 
C. 环境因素         ■ 












A. 是          ■ 




A. 是，有考虑［请具体指出］      ■ 








A. 是，允许         ■ 
B. 否，不允许         □ 
 









A. 是，需要         ■ 
B. 不，不需要         □ 
 
25. 如果问题 24的答案是 A.是，需要，请具体指出由哪一机构进行审查。 
一般由相应行政部门（交通部门、环保部门）执行。 
 
26. 省级高速公路规划环境评价是否包括正式的评价后监测程序［Monitoring and Follow-up 
Processes］。 
A. 是，包括         ■ 
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评价？如果答案是 B.不是，请回答第 11页的问题 37。 
A. 是          □ 
B. 不是          □ 
 













A. 是          □ 


















问卷完成于： 2006年    月    日 
再次感谢您在百忙之中完成问卷，请将完成好的问卷发送至 Kaiyi.zhou@imperial.ac.uk 
   





评价”［Strategic Environmental Assessment, SEA］机制对相关规划活动进行评估？如果答
案是 A. 有 , 或是 C. 目 前 没 有 ， 但 在 开 发 中，请回答问题 2— 28；如果回答是 
B.没有，请直接转到第 9页，并回答问题 29。 
A. 有          ■ 
B. 没有          □ 
C. 目前没有，但在开发中       □ 
 
2. 执行省级高速公路规划环境评价的法律依据是什么？ 
A. 已通过的现有法律        ■ 
B. 政府指令或相关部门法规       □ 




根据《中华人民共和国环境影响评价法》（2002 年 10 月 28 日第九届全国人民代表大









告书”。经过近 20 年的发展，已形成了具有中国特色的 EIA 制度，并在我国经济建设中
起到极其重要的作用。我国的 EIA 制度没有用于战略层次的要求，但进入 20 世纪 90
年代以来，我国逐渐认识到开展 SEA 的重要性和紧迫性，并在《中国 21 世纪议程―











A. 确保环境保护从规划阶段开始      □ 
B. 确保环境影响评价［EIA］能顺利实施     □ 
C. 促进可持续发展        ■ 





    以可持续发展来制定相关目标。 
A. 是          ■ 




A. 是          ■ 
B. 否          □ 
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A. 第三方管理机构        □ 
B. 相关规划部门        □ 







A. 需要          ■ 
B. 不需要         □ 
 






12. 省级高速公路规划环境评价是否包括评价对象 “基本状态”［Baseline Study］的调查？ 
A. 是          ■ 
B. 否          □ 
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A. 是          ■ 
B. 否          □ 
 





A. 是，有考虑         ■ 
B. 否，不考虑         □ 
 





A. 社会因素         □ 
B. 经济因素         □ 
C. 环境因素         ■ 
D. 其它［请具体指出］       □ 










A. 是          ■ 




A. 是，有考虑［请具体指出］      ■ 
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22. 公众和其它团体［如非政府组织，NGO］是否被允许参加省级高速公路规划环境评价？ 
A. 是，允许         ■ 
B. 否，不允许         □ 
 









A. 是，需要         ■ 
B. 不，不需要         □ 
 
25. 如果问题 24的答案是 A.是，需要，请具体指出由哪一机构进行审查。 
环境行政管理部门组织进行审查。 
 
26. 省级高速公路规划环境评价是否包括正式的评价后监测程序［Monitoring and Follow-up 
Processes］。 
A. 是，包括         ■ 
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评价？如果答案是 B.不是，请回答第 11页的问题 37。 
A. 是          □ 
B. 不是          □ 
 













A. 是          □ 






37. 如果问题 31 的回答是 B.否，请具体指出在实践中采用了哪些具体措施来确保高速公路项
目不会对环境造成危害并积极地促地区的进可持续发展。 















Appendix G The thirty CPs stopped by 
SEPA in the 2005 EA Storm 
















































































































































Appendix H Comments and suggestions 







It  is  indeed  very  superficial  that  just  simply  attributing  the 
implementation of the national expressway network plan to the 
development  of  automobile  industry.  In  the  final  thesis,  the 
contents of Section 1.2 of  the Consultation Paper  is expanded 
and moved to Section 3.2.  in this section, the current trend of 
road  transport  in  China  is  presented  with  evidences  (e.g. 
development  proposal  of  the  National  Expressway  Network 
Plan, expressways open  to  traffic  from 1988  to 2005, etc.).  In 
other  words,  Section  3.2  of  the  thesis  merely  focuses  on 







After  carefully  thinking  the  topic  this PhD  study  should  focus, 
which  is  SEA  application  for  provincial  level  expressway 
programme  and  the  relevant  indicator  system,  therefore  the 
comparisons  studies  between  the  scale  of  the  current 







Detailed  impacts on  the environmental and  society caused by 
road transport development are described in Section 3.1 of the 
thesis,  and  in  Section  3.2  a  brief  introduction  on  the  current 
condition  of  the  environment  in  China  is  made  to  link  the 
transport development and the environment together. 
4. 1.3 列举的可持发的原则，感觉
第 7 点实际上是实现第 2 点社会和代际
公平的一个手段，与其他几点并列为
“原则”是否合适？ 
As  the  suggestion  says, making polluter pay  is actually one of 
method  to  realize  and  promote  the  principle  of  “universal 
equity  between  societies  and  generations.”  Hence,  in  the 
thesis, the principle of “make polluters pay” is not included. 




The  relationship  of  SEA  and  sustainable  development  is 
described  in  very detail  in  Section 6.3,  in particular 6.3.3.2 of 
the thesis, also the SEA definition presented in the final version 





Followed  this  suggestion,  the  contents  of  this  section  was 
revised and moved into Section 8.2.4. 






programme  subject  to  SEA  are  introduced:  first,  different 
countries  have  different  requirements  for  those  strategic 
actions  subject  to  SEA;  second  one  is  the  terminology.  The 
reason  that  makes  programme  is  not  subject  to  SEA  are 
described in Section 8.2.2 the Fact. 
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8. P15 第一行，解释 Figure  3‐4
时，好像漏掉了 programme。 
The original Para.  is  revised and moved  into Section 8.2.2  the 
Potential solution. 
9. 关于 Figure  3‐5，不知国外是什
么情况，但现在国内的项目环评应该是







expressway  programme  (used  and  generally  described  as 
project in Chinese context) does not have any conflicts with the 
current  Chinese  EIA  Law.  It  only  promotes  the  current 
expressway infrastructure project as programme and apply SEA 
to  assess  its  environmental  performance,  to  this  change  just 
apply chapter 2 and other relevant clauses rather than chapter 
3  and  other  relevant  clauses  to  SEA.  Furthermore,  slice  an 
entire programme  into a number of  sub construction projects 
subject  to  EIA  application.  This  change  also  does  not  involve 
anything against the current EIA Law. Those clauses of the EIA 
Law and other  legislations relevant to CP EIA could be applied 
without  any  change.  The  only  thing  need  to  pay  attention  is 
how  to  slice  the entire programme  into a number of projects 
subject  to  EIA.  Three  things must  take  into  account:  1.  The 
condition  of  the  environment  in  the  study  area;  2.  The 
engineering  characteristics  of  the  programme;  3.  The 
engineering  consultancy  practices  in  the  later  construction 
period.  In  this  thesis,  the  major  suggestion  is  to  apply  SEA 
rather  than  EIA  to  provincial  expressway  infrastructure 
programme,  which  is  based  on  case  studies  described  in 
Chapter 6. Other suggestions are hypothesis, and need further 
studies to verify. 
10. 关于 Figure  3‐6，图中指实线是
中国现在的情况，但是前面也说了中国
没有 programme，也没有对此的 SEA；






11. P17 第一段对 SEA  team 组成的
建议，包括很广，但感觉有点乱，是否
可以再梳理一下？ 
The  paragraph  is  revised  accordingly,  please  see  8.2.6  the 
potential solutions. 
12. P23，Task  A 的 results 的第 2
点中除了线路安排，是否也应该加入公
路等级等信息？ 
Other  technical  parameters,  road  grade,  design  speed  are 
added as the results of Task A. “road grade”  is added  into the 
work outcome of Task A, see TA.3 
13. 在介绍 Task  B 时，我理解几个
sub‐task 是互动、可重复的过程，但只
在结尾提了一句，是否可以像 P38介绍
Task  D 时一样稍稍介绍一下几个 sub‐
task 之间的关系？可能将该内容加在




A  new  Para.  is  added  to  clearly  address  the  relationships 
between sub tasks of Task B, please read Task B4 for details. 
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To  avoid  confusion,  the  referenced materials  are deleted  and 
then not appeared in the final version of the Framework. 
16. P39 谈到了 Task  B3 和 Task  D1
有些相似，但到底区别何在，似乎论述
得不够深入？ 





The original Para  is  revised strictly according  to  the comment, 
second, indirect and cumulative impacts are added. 








































21. P47 谈 Task  E1 时引用 Therivel






SEA  report must  clearly  document  how mitigation measures 
and  alternatives  were  developed,  and  why  those  selected 
alternative  were  chosen.  Documenting  this  information  does 
not  conflict  with  the  principle  that  SEA  should  not  make 
decision and  it  is the  job of decision‐makers to make decision. 
SEA  team  just  simply  documents  the  reasons  and 
considerations,  therefore  the  public  and  other  parties  know 
more about the proposed programme. 
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Because  the  study  mainly  focuses  on  how  SEA  should  be 
applied  to  provincial  level  expressway  infrastructure 
programme  from  the  perspective  of  procedure,  therefore 
applying  EIA  to  those  construction  projects  under  the 
programme  is  only  a  suggestion  in  the  thesis  rather  than  a 
detailed solution. But those suggestions made by the reviewer 
are documented  into  the  thesis as  those  further studies must 
be carried out in the future. 
3）您的论文用不少篇幅分析、论述了







Detailed  proposals  and  solutions  on  this  issue  need  further 
studies and  suggested  in Chapter 11 Conclusions and  Further 
Studies.  Also,  the  characteristics  of  SEA  application  are 
embodied  in  the  suggested  indicator  set  which  is  clearly 
presented in Chapter 9. 













according  to  the  comment,  “…, hence  in  this  framework  SEA 
should  start  after  the  planning  team  have made  a  progress 
rather  than  starts with  the programme planning  at  the  same 
time.” 
5 ） 在 评 价 指 标 里 ， “ number  of 































Statutory  consultation  bodies  in  this  thesis  means  those 
organisations  have  expertise  and  data  that will  facilitate  SEA 
application,  they  participate  into  SEA,  work  with  SEA  team 
make  contributions  and  influence  SEA  by  importing  their 
expertise  and  collected  data  to  the  application,  rather  than 
organising an SEA application. 







































The reason why  in  this  framework  two versions of SEA report 
have  been  developed  is  to  make  SEA  report  as  a  media 




the  examination  and  approval  authority,  decision‐making  in 
Task  E2  is  approving  a  specific  proposal  of  the  proposed 
programme  according  to  the  information  on  environmental 
impacts documented in the draft SEA report. After the proposal 
of the proposed programme has been officially  identified, SEA 
team should  first document  the  information on why decision‐





in  this  framework  and  traditional  SEA  process  is  traditionally 
SEA  finishes  at  SEA  report  has  been  submitted  and  the 
alternatives and mitigation measures picked and  the proposal 
of  the programme has been approved; but  in  this  framework, 
SEA  is  not  finished  when  it  is  submitted  and  the  proposed 
programme  has  been  approved,  it  is  finished  only when  the 





























































English.  The words  of  “project”,  “plan”  and  “programme”  is 
clearly  defined  in  English  language  and  in  western  planning 
culture. But  in Chinese  language and planning culture, there  is 
no  corresponding  translation  for  development  actions  at 
programme  level,  generally  it  is  translated  as  project,  or  if 
“one”  project  is  huge,  mega  project  may  be  used  but  not 








As  the  description made  in  the  above  Para.  Programme  and 
project are always confused  in Chinese  language and planning 
culture. This question arguing the framework sometimes looks 







PLEI  development  programme,  the most  specified  solution  is 
SEA being applied to PLEI programme, and EIA being applied to 
CPs under  it. To  solve  the potential  claim  that  the developed 
framework  is not  very  specified  to PLEI programme  SEA  (e.g. 
this comment), an  indicator targeting PLEI programme SEAs  is 
developed  to  make  the  research  more  targetted  and 
applicable. 
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1. Objectives and rationales of SEA application 
The ultimate objective of this SEA application framework is to integrate  considerations of environmental 
issues into provincial level planning and decision‐making of expressway development programme on par 
with considerations of engineering, social and economic issues.  
The two rationales behind this objective are:  





The environment can be regarded to “include those bio-physical resources and conditions on 
which human lives and activities depend, and which in turn they influence.” (EC, 2007) 
Through providing four categories of service, namely “provision (e.g. food, water and energy 
resources), regulating (e.g. climate, water and diseases), culture (spiritual, aesthetic, recreation 
and education) and supporting (primary production and soil formation)” (EC, 2007 page 18) to 
the society and the economy, the environment plays a critical role in our livelihoods (the 
Millennium Ecosystem Assessment, 03/05). 
Good and well protected environment is very important for development. But at present the 
environment in China is actually in a severe condition as Prime  Minister  Wen presented in the 
6th National Environmental Protection Conference, “emissions of major pollutants are over the 
carrying capacity of the environment; water, air, soil and other pollutions become increasingly 
severe; the amount of solid wastes, vehicle tail gas and permanent organic pollutants keep 
rising up. Most of river segments passing through cities are contaminated. One-fifth of cities 
have the problem of air pollution, one-third territory are polluted by acid rain. In nation wide, 
total areas of soil erosion reach to 3.56 million km2, total areas of desertification reach to 1.74 
million km2, over ninety per cent of natural grassland has been deteriorated, the biodiversity [of 
the whole country] decreases. Those environmental problems happened during the course of 
hundreds of years of industrialisation [in developed countries] are breaking out in short period 
in China. The deterioration of the ecosystem and environmental pollution cause huge economic 
loss, and lead to significantly adverse threats on people’s daily life and health, and our 
(governments and environmental protection administrations and institutions at all levels) 
attention must be thoroughly alerted [by those facts].” 
1.2 Environmental impacts associated with road transport 
Please see Chapter ?? principle indicators for details on environmental impacts caused by 
road transport. 
1.3 Road transport development in China 
In China, adverse environmental effects caused by road transport infrastructure developments 
will last over a long period of time because China has already committed itself to a policy on 
motorisation as the dominant mode of transportation (World Bank, 2007). The 16th Conference 
of the National Congress of the Communist Party of China and the 8th Conference of the 
National People’s Congress officially have established that the automobile industry is one of 
pillar industries of the state’s economy. The rate of growth of the vehicle fleet accelerated 
dramatically to 26.5 per cent a year in the last five years, which was averaged 5.7 per cent 
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each year through 1999 (World Bank, 2007). In accordance with this transport development 
policy, China needs to construct more road infrastructures to meet the increasing number of 
vehicle fleet. Hence a national expressway network which can make those targets set in the 
policy become reality is currently under construction. (Figure 1-1) 
 
Figure 1‐1  National expressway network plan of China 
In the light of this national transport strategy, China has been experiencing and will experience 
more constructions of expressway infrastructures at least till 2025. For instance, Guangdong 
province now has 3,100 km expressways, expressway density is 1.74 km per 100 km2 at 
present, which is higher than the current Japan’s density and a little lower than France’s 
density. (Table 1) The provincial government of Guangdong plans to construct 5,700 km more 
expressways to 8,800 km in the next 20 years. By the year 2025, its road density will reach to 
4.9 km per 100 km2, which will be highest in the world according to the current data. Even 
Hunan province, an economically under-developed province in south middle of China, is going 
to construct 4,212 km expressways in the next 20 years, total mileage reaches to 5,615 km, 
the value of road density reaches 2.6 km per 100 km2. At that time this rate is much lower than 
Guangdong province, but it is still much higher than the U.S. (Table 1) 









8.87 0.61 1.15 1.10 0.31 0.16 0.14 
Road density 
(km/100 km2) 
0.85 1.61 3.1 1.99 1.74 0.97 0.66 
Road density 
(km/10 thousand person) 
3.4 0.49 1.4 1.87 0.37 0.37 0.21 
Table 1  Comparison the current situation of expressway 
(Source: the EIR of the Plan of the Expressway Network of Hunan Province, page 17) 
Under the circumstance that road transport is the priority of the whole transport system in 
China, how to ensure that these huge scale constructions of expressway infrastructures, 
which have the potential to pose significantly adverse impacts on the environment that is one 
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of key factors to poverty alleviation, social security and stability, meanwhile has been severely 
suffering due to the threats caused by development actions is an urgent task before further 
developments proceed. Hence, the Rio declaration signed at the Earth Summit in 1992 states 
“national authorities should endeavour to promote the internalisation of environmental costs 
and the use of economic instrument, taking into account the approach that the polluter should, 
in principle, bear the cost of pollution …” this statement inspired the idea that environmental 
concerns should be integrated into decision making on par with economic and social concerns. 
1.1 Sustainable development 
One of mostly accepted definitions on Sustainable Development is made by International 
Union for the Conservation of Nature (IUCN) (1991) “improving the quality of life within the 
carrying capacity of supporting ecosystems.” At present, the principle of sustainable 
development is world–widely adopted by various governments to guide their legislations 
formulating, policies making and adoption and actual development practices. For instance 
sustainable development is set as a core objective of the EU in Art. 2, 3 & 6 of the EC Treaty; 
also one of the EC development co-operation objectives (c.f. EC, 2007) is sustainable 
development; meanwhile sustainable development is one of objectives that the Chinese EIA 
Law endearvors to achieve (Art. 1), other examples including the UN/ECE SEA Protocol, the 
EU’s SEA Directive (Directive 2001/42) and the Cabinet Directive on SEA of the Canadian 
government (latest amended in 2004) all clearly address sustainable development is one of 
objectives they will attain. 
After referencing materials on Sustainable Development made by the IUCN (1991), the CEC 
(2005), EC (2007) etc., the author induces the following major guiding principles of 








Achieving sustainable development “requires dealing with economic, environmental and social 
policies in a mutually reinforcing way” (EC, 2007 page 19), then development could be limited 
“within the carrying capacity of supporting” and the current generations must be reconciled 
with those of the future’s (World Commission on Environment and Development (WCED), 
1987). In this sense, the EC (2007, page 19) regards “the environment plays a central role 
since the question of sustainability arises as a direct response to concerns about issues of 
pollution, irreversible changes to ecosystem and climate, and the degradation of forests, 
fisheries, water supplies, biodiversity and other natural resources.” 
To ensure that sustainable development will be achieved, the EC (2007, page 16) suggests 
“[to] mainstream the environment in its development co-operation implies integration of 
environmental costs and approaches in the cycle of operations in order to bring about a better 
harmonisation of environmental, economic and social concerns.” One of the methods 
employed by the EC to effectively mainstreaming environment into development activities is 
implementing SEA. By widely allowing the public and other parties to participate into high level 
strategic decision-makings at a very early stage of development activities, SEA facilitates the 
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protection of the fundamental rights, universal social equity, economic prosperous and the 
environment.  
At present, China has already adopted achieving sustainable development as its one of major 
principle to guide its development (e.g. the EIA Law, the Resolution of the State Council on 
Implementing Scientific Development and Strengthening Environmental Protection). In the 6th 
National Conference on Environmental Protection, Prime  Minister  Wen (2006) declared three 
changes as the solutions to tackle environmental degradation which currently develops at a 
faster speed than ever:  
1. pay equal emphasises on economic development as well as 
environmental protection rather than continuously keeping stressing on 
economic development only as it used to be; 
2. synchronise environmental protection with economic development rather 
than letting environmental protection far behind economic development 
go unchecked as it used to be; 
3. comprehensively use  legal, fiscal, technical and necessary administrative 
means to tackle environmental problems rather than only using 
administrative means as it used to be. 
In the light of the objective established by the central government of achieving sustainable and 
the appeal made by President  Hu to build a harmonious society, meanwhile to effectively 
protect the fruits of 30 years’ Reform and Open and actively response to the call of three 
changes made by Prime‐Minister  Wen, China is going to make a fundamental change on 
development strategy as well as the system of governance, in which a long-time ignored issue, 
the environment will be significantly emphasised in planning and decision-making at all levels. 
SEA, due to its nature of compatibility with sustainable development, proactively preventing 
environmental problems at high level and widely encouraging and allowing the public to 
participate into planning and decision-making on strategic actions, will have its role in this 
fundamental change. 
1.2 The rationales for adaptation 
Bina (2001) finds that SEA practices for corridor level transport planning are significantly 
influenced by available resources, the existing transport system, the planning system and 
assessment culture of the country applying SEA and other local factors. Hence, OECD (2006) 
repeatedly emphasises that there is no one universal type of SEA application which can fit all 
circumstance and situations. Meanwhile, Bina (2001) also found that SEA could be designed 
to fit within a nation’s planning process and appraisal. OECD (2006a, page 11) clearly stages 
“a good SEA must be adapted and tailored to the context in which it is applied.” The above 
statements prove that an SEA process must be tailored and adapted according to the political, 
social and economic situation of the state who is trying to apply it, and then the SEA has the 
potential to make contributions. This framework is to learn advanced SEA application 
experience, keep those fundamental principles and good practice, and then adapts and 
revises the process, procedure and other elements to make it genuinely applicable to the 
planning and decision-making for Chinese provincial expressway development programmes. 
502




After fully referencing and comparing those widely accepted SEA definitions made by other 
specialists and organisations, for instance Therival et al (1992), Sadler and Verheem (1996), 
Partidario and Clark (2000), Sadler (2001), Connor and Dovers (2004), Therivel (2004) and 
the World Bank (2005), the author defines SEA as “a  systematic  and  comprehensive mechanism, 
through  it  a  series  of  on‐going  processes  starting  simultaneously  with  the  planning  of  a  proposed 
strategic action (policy, plan, programme, legislative and other initiatives above the project level) in order 
to properly evaluate the environmental effects of the action and its alternatives by fully considering the 
baseline  environment  and  “local  knowledge”  from  the  public  and  other  concerned  parties,  specify 





As described in Section 1 the substantive purpose of SEA is to integrating environmental 
considerations into the preparation and adoption of strategic action planning on an 
equal basis with economic or social matters which are currently generally taken into 
account when a strategic action is underdevelopment. By facilitating this integration, SEA 
makes the strategic action planning and decision-making assessment mechanism complete 
(figure d of Figure 2-1) from the perspective of sustainable development, therefore the threats 
and impacts from the environment to the sustainable development can be reduced or be 
completely avoided in an ideal condition. 
The EU’s SEA Directive, the UN/ECE’s SEA protocol and the Canadian SEA Directive all 
emphasise the importance of integrating environmental considerations into strategic planning 
and decision making. The SEA Directive Art. 1 states “… to contribute to the integration of 
environmental consideration into the preparation and adoption of plans and programmes …” 
Art. 1 (e) of the UN/ECE’s SEA Protocol has a similar statement “integrating by these means 
environmental, including health, concerns into measures and instruments designed to further 
sustainable development.” Furthermore, the Canadian Directive on SEA also states “the 
environmental considerations should be fully integrated into the analysis of each the options 
developed for consideration, and the decision should incorporate the results of the SEA.”  
To successfully achieve this substantive purpose of SEA, it needs a long time of evolution and 
fundamental changes in the legal framework, the administrative system, the planning system 
and the institutional structure of a given country. SEA application should be fully supported by 
legislations, competent authorities at various levels, and good relationships between different 
institutions; in the future environmental issues are internalised and generally considered when 
a strategic initiative is under planning. At present in the Chinese SEA system, SEA is still 
treated as an external assessment tool rather than fully integrated into strategic planning and 
decision-making as best practice experiences require. (cf. SEA case studies) In this 
framework, the role of SEA is to: without  significantly  changing  the  current  administrative  and 
institutional  structure, by  acting  as  a  partially‐internal  assessment  tool  to  ensure  that  environmental 
considerations  will be  taken  into  account  on  par  with  economic  and  social  considerations  when  a 
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provincial  level  expressway  programme  is  under  preparation. Or in other words, SEA tries to 
mainstream the environmental considerations into strategic actions’ planning and decision-
making as the substantive purpose requires. But at this early stage, SEA has a role in a 
strategic initiative preparation under the current institutional, administrative, cultural and 
political context (Bina, 2007). The experiences collected at this stage will be used to 
completely internalise environmental consideration into future strategic development 
preparation and fundamental changes on institutional, administrative, cultural and political 
context. 
2.3 SEA and decision­making 
Because “integration is typically intended in many different ways by a range of actors in the 
SEA and planning contexts”, Directorate General for Energy and Transport (DGET) (2005, 
page 11) makes two closely related interpretations of integration: 
1. Sectoral (and disciplinary) integration，whereby the environmental 
dimension and related concerns are integrated into mainstream 
transport thinking when formulating transport priorities，objectives 
and alternative strategies; 
2. Process integration ， whereby the process of assessment (with its 
different activities and stages) is designed to integrate with transport’s 
planning and decision-making process. 
In fact, these two interpretations of integration can be understood as two levels that integration 
can be reached. The first one, sectoral (and disciplinary) integration, is the ultimate objective 
that SEA tries to achieve: to completely integrate environmental considerations into strategic 
action preparation and adoption, also environmental issue is one of indispensable issues in 
decision-making system as economic and social issues have been for a long time. If this 
objective has been achieved, the triangle in sub-figure d of Figure 2-1 is completed, and the 
sustainable development is protected and has the possibility be achieved. The second one, 
process integration, actually implies the pursuit of the first. 
To effectively adopt integration, the question is how the SEA should be best integrated into 
strategic action preparation and decision-making. At present, there are three ways of process 
integration (UNCEC & RECCEE, 2006) (Figure 2-2). The first type of integration is that SEA is 
a pure ex-post assessment tool and completely separated from strategic action preparation. 
(sub-figure c of Figure 2-2) The current Chinese system exactly adopts this integration type. 
The second one is that SEA is partially integrated into strategic action preparation with limited 
chances of information exchange or sharing. The third one is that SEA is fully integrated into 
strategic preparation, in this context SEA and strategic action preparation, decision-making 
and adoption are “integrated at the outset, each contributing to shaping each other.” (DGET, 
2005) 
Therivel (2004, page 64) and UN/ECE & RECCEE (2006, page 36～42) conclude those 
advantages and disadvantages of all these three integration modes. However, there is a 
consensus that the first mode of integration (sub-figure c of Figure 2-2), which is exactly the 
Chinese SEA system currently adopts, does not bring those benefits that SEA is supposed to 
bring. 
Completely integrating SEA into strategic action preparation and decision-making has the 
requirement to significantly change the current legislation s and regulations, administration 
structure, planning philosophy and process. This is one of most important reasons why the 
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current Chinese SEA system only simply employs SEA as a pure ex-post assessment tool. 
The Chinese government, from central to local are not ready for the fundamental change on 
the current administrative and institutional structure that real and effective SEA 
implementation definitely requires. However, without quality SEA implementation, integrating 
environmental considerations into planning and decision-making on par with social and 
economic considerations will not happen, and then sustainable development which is one of 
objectives promised by the EIA Law would not be achieved. But considering full integration 
needs significant change for the current administration structure and it is almost impossible in 
short period. Therefore, a more secure and feasible way at present is to partially integrate 
SEA into strategic action preparation and decision-making as sub-figure d of Figure 2-2 
illustrates. Meanwhile experience accumulation (in particular experience from western 
countries) and relevant studies should be actively carried out to prepare the big move from 
partial integration to complete integration (sub-figure e of Figure 2-2) when political, 
institutional and technical conditions satisfy. 
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2.4 Characteristics and advantages of SEA 
Compared with project level EIA, SEA has the following characteristics: SEA deals with 
strategic level action and decision-making; SEA involves into a strategic action planning at a 
very early time; SEA helps develop various alternatives for strategic action; SEA is able to 
widely invite the Public to participate into strategic action planning and decision-making, and 
finally SEA can instruct lower level EIAs. As concluded by Therivel (2004), “SEA aims to make 
decision-making process more proactive, more strategic, more sustainable and less political.”  
These characteristics add genuine values for SEA, and make SEA one of globally recognised 
tool to help achieve sustainable development. 
First, because SEA deals with high level strategic actions, it can properly assess some kinds 
of impacts (e.g. cumulative and synergistic impacts) as well as large-scale impact (e.g. 
impacts on regional even national environment, biodiversity, and climate change) that ordinary 
project EIA is not able to deal with. Second, SEA starts at a very early time. Early involvement 
enables SEA to influence planning, decision-making and properly guide the strategic action 
towards a more environmentally friendly direction. In other words, SEA helps to improve the 
environmental performance of the objects being assessed rather than just purely evaluating it 
under the condition that all things have been set and no room to change as ordinary EIA 
generally does. Third, early start time of SEA and the assessment objects it deals with make 
SEA possible offer better chances to widely consider potential alternatives for the strategic 
action. 
Due to these three advantages (compared with project EIA) SEA has much bigger room to 
help developers/planner to make a series comprehensive analyses on the strategic action, 
and produce and select a set of alternatives, from demand management to new solid 
infrastructures, then SEA could ensure that the proposed strategic action is environmental 
friendly and meet the requirements of sustainable development. 
Fourth, by widely inviting the Public to participate into strategic level planning and decision-
making and genuinely allow them to contribute their opinions and suggestions, SEA really 
increases overall transparency of planning and decision-making, therefore the public 
accountability and credibility of the proposed strategic action can be ensured. 
Fifth, because strategic actions are combined by various lower level activities (tiring), therefore, 
if the environmental performance of a strategic action is ensured by an SEA, the scale of EIAs 
for the sub-projects under the proposed strategic action may be reduced or even no EIA 
needed at all in some certain circumstances. This promotes more streamlined decision-
making (Therivel, 2004) and saves time and other resources. 
2.5 Principles of SEA application 
After fully referencing SEA application principles suggested by Hales (2000), the EC (2001), 
ODPM (2003), Therivel (2004), DGET (2005), UC/ECE & RECCEE (2006) and OECD (2006), 
the author suggests the following basic principles on SEA application should be pursued in 
practice: 
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3. Integration, SEA should be fully  integrated  into the planning process  (form  integration); and 
contributions made by it must be taken into account when the programme is being prepared 


















In an ideal condition, “strategic actions” subject to SEA include: legislations, policies, plans 
and programmes (Therivel, 2004 page 9). But generally speaking, those most mentioned also 
the most recommended objects that SEA should deal with are policies, plans and programmes 
(PPPs) (Therivel et al, 1992; Sadler and Verheem, 1996; Partidario and Clark, 2000 and 
Salder, 2001). Wood and Ejeddour (1991) defines policy is “an inspiration and guidance 
rationalising the course of action of a government”; a plan is “a set of linked proposed actions, 
with a time frame to implement”, and a programme is “a set of projects that specify the 
geographical and temporal design criteria of the plan objectives.” Figure 3-1 illustrates, from 
the perspective of pure theory, those strategic actions that SEA should deal with and the 
hierarchy. 
But in actual practices, the objects SEA dealing with vary significantly in world wide. For 
instance, the EU SEA Directive does not include policy and in China only plan is subject to 
SEA, but Canada and the U.S. apply SEA even to policies and other government actions 
(Dalal-Clayton & Sadler, 2005). Two major reasons make this phenomenon happen: the first 
one is that different countries have different political environment therefore different legal 
requirements for SEA application; the second one is the “terminology”, as DGET (2005, page 
2) finds “terminology is not always used in a systematic manner and what is called a ‘plan’ in 
one sector might look very similar to what is called a ‘programme’ in another… furthermore, 
the terms ‘plans’ and ’programme ’maybe used interchangeably.” 
At present, the Chinese EIA Law only requires road infrastructure plan that the decision-
making authority whose administrative level is provincial and city with districts above to be 
subject to SEA; programme level development actions are assessed by project level EIA 
(Figure 3-2). Two reasons behind this arrangement: first one is terminology, in Chinese 
language there is no accurate translation to the English word of “programme”, and programme 
and project are interchangeable; second, no accurate meaning for programme in Chinese 
language directly leads to the phenomenon that in the philosophy and hierarchy of Chinese 
planning and decision-making, programme is missed out and project is directly down from 
plan. (Figure 3-2) In practice, no matter how big a project is, if it is not a plan it is a project and 
then subject to EIA.1 But according to the findings in the case studies, applying EIA to assess 
provincial expressway programme does not bring satisfactory results due to the nature of 
project level EIA.  
3.2 Provincial level expressway programme 
According to the current mechanism of expressway infrastructure planning, the whole national 
expressway network planned by the central government in the light of the transportation 
development policy is formed by expressway networks of every provinces (Figure 1-1); Then 
down to provincial level, strictly following the national policy and network layout plan, each 
provincial government makes its own provincial level expressway network plan that is 
composed of a series of vertical and horizontal expressway “axes” (Figure 3-3), which national 
expressway planning authority decides those major nodes  and routes of these “axes”. These 
vertical and horizontal expressway axes are further combined by a number of provincial 
                                                 
1 Please read (Zhou, 2004) for more details. 
506
SEA Application Framework, the DRAFT for consultation only                               Feb 2008, Kaiyi Zhou 
 13
expressway programmes (e.g. route A-B, B-C, C-D, and D-F in Figure 6). Down to this level, 
provincial government has the right and discretion to decide major nodes and route options of 
these expressway infrastructure programmes according to its economic development plan or 
other issues, but the final proposal of these provincial level expressway programmes still need 
to be submitted to the MoCs and the Commission of Development and Reform for the final 
approval. Route A-B or B-C is so-called provincial level expressway programme which are 
fundamental elements fabricating a provincial expressway network.   
In this study, according to the actual findings from the case studies, advanced practical 
experiences from the European countries and taking the real impacts may be caused by the 
implementation of provincial expressway programmes to the environment and the society, the 
author suggests applying SEA rather than EIA to properly evaluate the environmental effects 
caused by provincial level expressway programme. 
 









Once SEA is applied to assess environmental effects of provincial expressway programme, 
the currently incomplete hierarchy of EA for expressway development activities (Figure 3-2) 
become complete. The proposed hierarchy is from central government’s expressway policy, 
then to the national expressway network plan, continuously down to expressway network plan 
507
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of individual province, and finally to expressway projects. Development activities at each level 
(policy, plan, programme and project) in this hierarchy not only fit the definitions made by 
Wood and Ejeddour (1991), proper types of EA are applied to assess these activities’ 
environmental effects. (Figure 3-4) Above project level, namely provincial expressway 
programme, provincial expressway network plan, national network plan are subject to SEA, 
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To EIA applications for sub-projects under a provincial expressway programme, the practical 
arrangement can reference the currently widely adopted mechanism of engineering 
consultation. At present, a provincial expressway programme is generally “sliced” into a 
number of construction projects; meanwhile to ensure the engineering quality of those 
construction projects, a number of engineering consultants are employed to supervise 
construction activities. Generally one engineering consultant supervises more than two 
construction projects (Figure 3-5, engineering perspective) 
Environmental assessment for provincial expressway programme can use the mechanism of 
engineering consultant as an example to carry out EA practice. First of all, the whole 
programme is assessed by an SEA team. Then after fully considering relevant provincial and 
regional development plans, local ecosystem, geography condition, river basin condition, 
properties and other characteristics of the whole development programme, the SEA team 
should separate the whole programme into a number of EIA sub-projects (Figure 3-5, EA 




Both the SEA Directive and the UN/ECE’s SEA Protocol do not exactly prescribe who should 
carry out an SEA. The Chinese EIA Law only prescribes those plan producers should 
“organise” SEA application (Art. 7 & 8), in other words those producers have the discretion to 
carry out an SEA by themselves or employ a consultant to carry out it. But normally according 
to European experience, it is the responsibility of the authority that produces or decision-
makers of the strategic action to carry out the SEA (Therivel, 2004; DGET, 2005; ODPM, 
2005). 
Because “many benefits of SEA may be lost if it is carried out as a completely separate work-
stream or by a separate body.” (ODPM, 2005) Therefore, to pursuit the best practice, Therivel 
(2004) suggests the most effective SEA should be carried out by mixed groups of planners 
and consultants. 
In reality, Chinese expressway EIA and SEA are carried out by a team whose members have 
road engineering background and experiences, during the course of SEA practice there are 
one or two chances that experts and professionals from other relevant fields are invited to 
make comments and suggestions. 2  In this case, because of very limited chances of 
participation, and limited inputs from other parties, SEA for provincial expressway planning 
could be regarded as being carried out by a team with monotonous road engineering 
background, and with very limited contributions from other parties at present in China. 
                                                 
2 Please see the report on case studies for more details 
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To a provincial level expressway programme, the key members of an ideal SEA team should 
at least include, namely: the plan producer and developer, normally the province 
communication office of the and the province expressway development company; the 
designer (or the joint-designer) of the programme; the MoCs the decision-maker of 
engineering and technical issues, generally the MoCs’ representative-Highway Research 
Institute takes this responsibility, and a professional SEA consultation company should be 
invited to join the team to contribute professional SEA administrative and technical knowledge. 
In accordance to the suggestions made by ODPM (2003, page 12) SEA team also should 
include the following professionals who can: 
 Consider and respond to local circumstance; 
 Take a balanced and objective view; 
 Understand the issues; 
 Draw on good practice elsewhere; 
 Evaluate the full range of environmental issues, 
for the best effectiveness. 
To ensure the quality of SEA, in addition to organising an SEA team with mixed professionals, 
the Chinese central government should formally appoint those authorities/organisations with 
data and expertises on environmental/sustainability issues as Statutory Consultation Bodies 
by amending the EIA Law or releasing new regulation in the future. Those Statutory 
Consultation Bodies must be consulted during the course of SEA application, as the 
Environmental Assessment of Plans and Programmes Regulations 2004 requires in the U.K. 
(Figure 3-6) Also in the light of the guiding principles of Sustainable Development and the 
fundamental requirements of SEA, the Public and NGOs also must be allowed to participate 
into SEA practices and have genuine chances to make contributions. 
3.5 Institutional and political issues of SEA application 
Except the quality and professional diversity of SEA team that can significantly influence the 
performance of SEA application, as argued by Therivel (2004) whether an SEA team is 
independent also has a critical impact on the performance of an SEA application, regarding 
this sense ODPM (2000) suggests that SEA team should be independent. 
At present, SEA applications in China do not have this kind of independence due to the “dual‐
leadership” and “dual‐administration”. 3 To regain political independence that a quality SEA 
system must have, the first step is to promote the SEPA’s political rank to the level that a 
commission and ministry directly under the State Council has (e.g. the MoCs, the Commission 
of Development and Reform); and grant the SEPA the autonomous rights on personnel 
appointment and funding allocation for its lower level EPBs and EPOs, in other words 
establishing a completely independent EP system. Actually, in 2007 the SEPA established 
Eastern, Southern, North-Western, South-Western and North-Eastern six new EP supervision 
centres which are directly administrated by the SEPA. This is the first step and also an 
experiment for establishing an independent EP administrative system in the nearly future. 
Meanwhile the issue of promoting SEA as a “normal” ministry or commission of the State 
Council is already under discussion (Liaowan Managzine, 17th Apr. 2007).  
In addition to making the EP system independent, it is also very crucial to make the EA (EIA 
and SEA) system independent as well. The SEA system should be directly administrated by 
                                                 
3 Please see the report on the SEA evolution and the analyses of the current SEA application condition in China for more details. 
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the SEPA. Also an independent SEA auditing organisation (e.g. the Canadian SEA system, 
the Commissioner for the Environment and Sustainable Development) which is in charge of 
reviewing and auditing the SEA practices and performance, overseeing the government’s 
efforts on SEA, then providing suggestions and comments to strengthen SEA application 




One of the most important political issues for SEA application is that the central government 
should strengthen political support to SEA application (Bina, 2001), and the political 
environment that supports and facilitates SEA implementation should be kept steady and 
consistent for a long time. Fischer (2003) proves an un-stable political environment really 
hinders SEA application. Only in the case that a stable and consistent political environment 
exists, SEA legislations, institutional structure and relevant assessment technologies have 
chances to quickly and positively evolve. 
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3.6 When SEA should start 
The SEA definition and those basic application principles all suggest that SEA should be 
carried out as early as possible and ideally “it should be started as soon as a new or revised 
strategic action is first considered” (ODPM, 2003 page 9).  
But in principle, no international level directives, protocols or national level regulations clearly 
prescribe the exact time when an SEA should start. Directive 2001/42/EC only stresses “[SEA] 
shall be carried out during the preparation of a plan or programme and before its adoption or 
submission to the legislative procedure.” To the Chinese SEA system, different types of SEA 
have different start time according to the EIA Law (Art. 7 & 8 of the EIA Law). In conclusion, 
SEA should be carried out before the plan is submitted to the relevant authorities for approval. 
In this framework: SEA application for provincial expressway programme shall start 
simultaneously when the preliminary-design starts. The reasons are: basically, in the Chinese 
expressway planning context, before the preliminary-design of an expressway programme has 
formally been completed, the proposed expressway programme is on papers only and is 
intangible. Second, under the current Chinese expressway development condition, generally 
the major argument about a provincial expressway programme is not whether this programme 
should be constructed or not, it is about where, when and how to construct it. Therefore 
regarding this sense, involving SEA before the preliminary-design stage does not make much 
difference to the proposed programme. On the contrary, if involving SEA at the preliminary-
design stage, due to this early time of planning, and the condition that all properties of the 
proposed programme (e.g. routes, design standard etc.) have not been decided, SEA does 
have real chances to act as a tool to integrate environmental dimension into the preparation of 
the programme then direct it towards a more sustainable and environmental friendly direction. 
3.7 SEA review, after application 
After an SEA case has been finished, the overall performance of the SEA case must be 
properly evaluated to understand its actual performance by a review. In principle, the review 
should be conducted by an independent organisation. 
To comprehensively review an SEA case, the review may have two stages: the first review 
might be conducted immediately after the SEA case has been finished. The tasks of the first 
review mainly evaluate: the process and procedure of the assessment; the structure of the 
SEA report; the issues being assessed and the adopted assessment methodologies etc. In 
short, the first review mainly concerns on and evaluates the rationality of the assessment from 
the legal perspective and the reasonability and the quality of the assessment from the 
perspective of procedure and the currently recognised guidance of best practice. Some 
performance criteria (e.g. IAIA (2003)) may be referenced when the review is being carried out. 
Appendix A is a new set of SEA performance review criteria created by the author in response 
to the principles and requirements which are currently widely accepted and approved a quality 
SEA must have. 
Since the results of some assessment issues need a plenty of time to develop, for instance 
the quality of impacts prediction, identification and evaluation; reasonability and performance 
of those selected alternatives; reasonability and performance of adopted mitigation measures 
and follow-up monitoring measures etc. Hence, within a short period after the SEA has been 
finished, the results of these issues can not be reviewed or can be reviewed but the 
uncertainty of the results is very high. Therefore, the second review ― evaluating the actual 
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quality of the SEA and its preciseness might be conducted a period of time after an SEA case 
has been finished (e.g. three years or five years later) for allowing the assessment results fully 
developing. At the stage of the second review, the review team should mainly focus on and 
evaluate scientific issues, for instance how effects has been predicted, identified and 
assessed; what are the results actually observed; comparing the predicted results with the 
actual results; identifying the difference between them; and ultimately identifying the possible 
objective factors behind these differences and making recommendations and suggestions that 
could reduce the uncertainties in future SEA practices. 
The procedure and outcomes of the review (the first review plus the second review) should be 
properly document and the final report must be available to the public. The problems found in 
a review practice and the identified reasons behind the problem must be clearly reported to 
the EP authorities. SEA review is one of sine qua non procedures in this framework that could 
genuinely improve the quality SEA application and make the framework positively evolve.
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4. SEA application, the stages and tasks 
To make SEA application effectively conducted and easily managed, the whole process of 
SEA application might be separated to the following stages and tasks. Figure 4-1 illustrates 
the separated stages and tasks and the theoretical order of the application in detail. 
A. Identify the proposed expressway programme 
A1. identifying the nature of the programme 
A2. identify the external relationships of the programme 
B. Identify the baseline environment and the contents of the SEA 
B1. identify SEA assessment issues and corresponding indicators 
B2. baseline environment study and analyses 
B3. identify environmental problems 
B4. develop SEA objectives and targets 
C. Compatibility tests; 
D. Assess environmental effects and improve the programme 
D1. predict, identify and evaluate the effects of the draft programme 
D2. develop alternatives 
D3. develop mitigation measures 
D4. predict, identify and evaluate the effects of the draft programme 
E. Consultation and decision-making 
F. Develop monitoring measures and instructions for EIAs 
G. Finalise the SEA Report 
In this application framework, the detailed process of each major task (e.g. Task A, Task B … 
Task G) of the conduction of SEA is presented according to the following issues step by step: 
1. What are the sub-tasks and the purpose of the task? 
2. What should the legal requirements be to the task? 
3. What are the expected results of the task? 
4. How to conduct the task? 
5. What are key tools to complete the task? 
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Task A Identify the proposed expressway programme 
1. What are the sub-tasks and the purposes of the task? 
Task A includes the following sub-tasks:  
A1. identifying the nature of the programme; 
A2. identifying the external relationships of the programme. 
 
The nature of the programme includes those fundamental properties of the proposed 
expressway programme (e.g. the principal objectives, fundamental engineering parameters, 
etc.) and the geographical areas that the programme covers. External relationships of the 
programme are those legislations, policies, plans and programmes (Proposals) from all levels 
which could be influenced by the programme and/or vice versa, especially those 
environmental protection Proposals. 
The major purpose of Task A is to clearly identify and understand the programme itself, in 
particular identifying the geographical scale of the programme and the SEA, and the 
programme’s wide relationships with other Proposals from various levels. 
2. What should the legal requirements be to the task? 
the Current 
Requirements
 Brief description of the proposed strategic action. 
(Huanban 2006 № 109 Art. 6 (1)) 
the Improved 
Requirements
 The contents and the details of the proposed programme, the 
geographical areas it covers, and its stage in the decision-making 
process, the fundamental objectives of the proposed programme 
and relationships with other relevant plans and programmes. 
3. What are the expected results of the task? 
The four major expected results of Task A are descriptions of:  
 the fundamental parameters of the proposed expressway programme;  
 the major route options of the proposed programme; 
 the geographical areas that the proposed programme covers and the 
geographical areas that the SEA application focuses on; and 
 other Proposals from all levels within the identified study area, 
especially environmental protection Proposals,  relevant to the 
proposed expressway programme.  
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4. How to conduct the task? 
To properly identify the nature of the programme, the first step is to understand the 
fundamental parameters of the programme, for instance the principal objectives (e.g. traffic in 
20xx year, reduce travel time xx minutes from A to B etc.), fundamental engineering 
parameters (general subgrade height in embankment segments, pavement type, design 
speed etc.) and other issues (e.g. the time limit for the construction, service period, total 
budget etc.). The SEA team should actively communicate with the developer, the design team 
and reference relevant engineering documents to obtain these data. The second step is to 
identify the geographical areas covered by the programme. Identifying the geographical areas 
that the programme covers needs to identify those major route options in advance, the inputs 
to this task brought by the SEA team is to ensure that when major route options are under 
development environmental considerations are genuinely taken into account rather than 
merely considering budget, engineering difficulty, social development, etc. as it used to be. 
Once those major route options have been developed, the geographical areas covered by the 
programme can then be identified. On the basis of these outcomes, the SEA team identifies 
SEA study area. Generally, the SEA study area is not the same as the geographical areas 
covered by the programme, because not only the route options influence the SEA study area, 
the characteristics of the regions that the programme and its route options pass through, for 
instance political boundaries, land form, type and size of conservative areas, distribution of 
peoples, distribution of species, layout of cities etc. all are able to influence the final outcome 
of the SEA study area. One of the most fundamental principles of making decision on this 
issue is that the SEA team should keep the study area coherent and holistic from the 
perspective of environmental assessment and environmental protection. Therefore, SEA study 
area generally includes the geographical areas covered by the programme and bigger than it. 
Since almost major issues of the society and the environment could be affected by an 
expressway infrastructure programme, to make the proposed programme really applicable 
and feasible, the Proposals relevant to the proposed programme (e.g. regional transport 
development plans, municipal development plan, economic development plans etc.), in 
particular environmental protection proposals (forest park management ordinances, regional 
and municipal environmental protection regulations, fauna and flora protection regulation, air 
pollution prevention ordinances, natural heritage protection regulation etc.) from all levels, 
which can influence the programme and/or vice versa must be identified in Task A2. The 
difficulty of conducting this task is to properly identify the political level of every environmental 
issue due to the significant difference between them. For instance, an SEA team should 
properly reference national even international commitment of CO2 emission reduction made 
by the central government to make a CO2 emission target in a given SEA application more 
robust and really help achieve carbon dioxide emission reduction national target and 
international commitment; but to a species only with interests from local residents, referencing 
a local protection plan makes the SEA more reasonable. Hence, the “political scale” of every 
environmental issue should be properly identified by the SEA team strictly according to their 
characteristics. The geographical and political “scale” identified in this task make the SEA 
assessment and data collecting within an identified scale, and then the whole process and the 
resources needed could be under control and be properly planned and managed. Joao (2007) 
regards deciding the scale of the data as one of key aspects of data collecting in SEA. The 
outcomes of Task A actually help the SEA team decide the extent of the assessment, which is 
one of two meanings of the scale of data collecting in SEA. 
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The fundamental parameters of the programme, the geographical area it covers, the relevant 
proposals from various levels that have relationship with the programme should be 
documented in the SEA Report. The information and data helped the decision-makings on the 
geographical areas, the SEA study area and political scale of every environmental issue 
should also be documented in the SEA Report. 
5. What are the key tools to complete the task? 
 Checklist, national  and  provincial  level  environmental  protection  authority  should 
compile  a  checklist  including  all  possible  relevant  development  and  environmental 
protection legislations, policies, plans and programme, a note should be a part of this 
checklist  to  guide  potential  users  how  to  use  it.  The  Checklist  should  be  upgraded 
regularly to keep it up to date. 
 Consultation with experts 
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Task B Identify the baseline environment and the contents of SEA  
1. What are the sub-tasks and the purposes of the task? 
Task B includes the following sub-tasks: 
B1. identifying SEA assessment issues and corresponding indicators; 
B2. baseline environment study and analyses; 
B3. identifying environmental problems; 
B4. developing SEA objectives and targets. 
 
Two major purposes of the Task B are: 
1. Identifying the baseline environment of the SEA study area. Therivel (2004) defines 
“baseline environment as the current environment and the likely future environment in the 
absence of the strategic action.” The baseline condition of the environment of the SEA study 
area provides the fundamental basis on decision-making for the actual objectives that the 
proposed programme tries to achieve and the SEA assesses against. 
2. Identifying the environmental issues that the SEA will assess, and their indicators, 
objectives and targets, in other words “Scoping”. DGET (2005) defines Scoping as “a range of 
tasks will specify the activities and objectives of the SEA process. As a minimum, also with 
regards to the SEA directive, this stage should define the broad contents of the SEA report and 
the likely significant environmental effects to be considered”, therefore “it defines its chances of 
success in informing and contributing to a positive outcome for strategic action and for the 






SEA Application Framework, the DRAFT for consultation only                               Feb 2008, Kaiyi Zhou 
 27






 An outline of the identified SEA assessment issues, corresponding 
indicators, objectives and possible targets. 
 The characteristics of the environment of the identified SEA study area, 
and the relevant aspects of the current state of the environment and the 
likely evolution thereof without implementation of the plan or 
programme. 
 Any existing environmental problems which are relevant to the 
proposed programme including, in particular, those relating to any 
areas of a particular environmental importance. 
 The likely significant effects on the environment, including on issues such 
as biodiversity, population, human health, fauna, flora, soil, water, air, 
climatic factors, material assets, cultural heritage including architectural 
and archaeological heritage, landscape and the interrelationship 
between the above factors.  
3. What are the expected results of the task? 
The four expected results from four sub-tasks are: 
 the list of environmental issues which will be assessed by the SEA and 
their indicators;  
 the description of the baseline environment of the SEA study area by 
using the environmental issues and corresponding indicators identified 
in Task B1; 
 the possible environmental problems on the identified environmental 
issues; 
 the list of environmental objective and targets relating of the identified 
environmental issues.  
The overall outcome is a list of environmental issues being assessed and their indicators and 
objectives, and the baseline environment which is described and presented by them. 
4. How to conduct the task? 
Scoping is one of major tasks of SEA assessment, it 
1. helps ensure that the environmental information used for decision-making provides a 
comprehensive picture of all effects of the proposed strategic action, including issues 
that are of particular concern to affected groups and other parties with special interests; 
2. helps consider strategic alternatives and provides a chance to reconsider the rationale 
of the entire strategic action, then the spectrum of alternative consideration is widen; 
3. helps to organise the data and knowledge required for the SEA, then ensures the 
attention is only focused on those most important issues for decision-making; 
4. can help in effective management of the SEA by encouraging early planning of the 
activities required to produce the environmental information; and 
5. helps to improve the “smooth” embedding of the present SEA to other types of 
assessment at other levels, (e.g. giving instruction for lower level EIAs, see Task F). 
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Hence, theoretically Scoping is the most important task in SEA (DG TREN, 2005), and 
Therivel (204, page 76) claims “clearly which objectives/indicators are adopted in the SEA will 
affect what baseline study data are collected, what predictions are made and what monitoring 
system is set up.” 
In practical terms, scoping must 1. address the local environmental condition; 2. provide direct 
inputs for the selection of strategic alternatives; 3. establish the concrete framework for 
baseline environment study and the subsequent environmental assessment. 
The baseline condition of the environment in the SEA study area is the benchmark of the 
future environmental effects prediction and assessment. In short, baseline environment 
represents the scenario of the Business As Usual, with which the environmental effects are 
predicted and evaluated strictly against. And plus other considerations (see Task D for more 
details), the decision on magnitude and significance of each environmental effect will be 
identified. 
Task B1 Identify SEA assessment issues and corresponding indicators 
At this early stage, the SEA team could make a simple draft list of the environmental 
issues being assessed and their indicator in order to initiate the assessment by 
referencing similar programme from other provinces even other countries, or by 
actively consulting experts to obtain their judgments, or by brainstorm in a workshop, 
or by a mixed approach including the previous three methods to make the list more 
robust and scientific. Generally, the environmental issues in an SEA should include: 
biodiversity, population, human health, fauna, flora, soil, water, air, climatic factors, 
material assets, cultural heritage including architectural and archaeological heritage, 
landscape and the interrelationship between the above factors (Annex I (f) of the EU 
Directive 2001/42/EC). As the assessment continues, more environmental issues 
which have not been identified in this stage but in other later stages will be added into 
the list or dismissed according to new findings, which is the reason the author calls the 
first list as a draft.  
In this task, the SEA team should also make decisions on the extent of details of data 
collecting for every environmental assessment issue. Joao (2001) treats the amount of 
detail of data collection as the second meaning of scale in SEA. To properly decide the 
extent of detail of data collection, the SEA team should first bear in mind that too much 
details do not help streamline SEA application other than simply consuming much 
more time and resources and causing delays to the planning; second the SEA team 
should make these decisions on the basis of the current condition of the environment, 
the characteristics of each assessment issue, the current data condition and any extra 
resources needed to collect and refine those data. 
With the outcome of the study on the extent of detail of data collection, plus the 
outcome of study on identifying the SEA study area (the extent of the assessment) 
finished in Task A1, the scale of data collecting is identified. In short, decision making 
on scale is actually to identify how wide and how deep the data collection practice will 
be. The major concern to the SEA team in this task is to find a balance between the 
quality and speed of the assessment after all sorts of issues and considerations have 
been taken into account. 
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To properly identify those corresponding indicators, the SEA team should keep the 
following principles in mind:  
 SEA indicators and corresponding objectives should focus on outcomes, not 
how the outcomes will be achieved (inputs); on ends rather than means; on the 
state of the environment rather than on responses to pressure on it (Therivel, 
2004); 
 Indicator itself should be simple and measurable, and directly relating to the 
corresponding assessment issue, meanwhile its data should be available; 
 SEA indicators and objectives should say what they mean and not be able to 
be manipulated (Therivel, 2004); 
 SEA indicators and objectives should be of the appropriate; 
 SEA indicators and objectives should not duplicate or overlap with each other;  
 SEA indicators and objectives should ideally be compatible with each other. 
Generally, 12—20 environmental issues are appropriate for an SEA. Bina (2001) 
suggests that ten to fifteen indicators provide the best balance between analytical 
assessment and clarity in the overall evaluation and interpretation of the final results 
according to the finding in five SEA cases for transport corridors. 
Task B2 Baseline environment study and analyses 
Once environmental assessment issues and their indicators have been identified, the 
SEA team should only use these identified issues and indicators to describe and 
present the baseline condition of the environment of the SEA study area. As defined by 
Therivel (2004) baseline environment is the current environment and the likely future 
environment in the absence of the strategic action. The baseline environment is 
combined by two parts: first is the current environment condition; the second is the 
future condition of the environment in the case that the proposed programme is absent. 
(Figure 4-2) The “No-Action” or “Business As Usual” alternative constituted by the 
baseline environment is equivalent to the benchmark when effects are assessed and 
alternatives are compared. 
The baseline environment is essential for the identification of the environmental 
problems may be caused by the programme, then directly influences the identification 
of the SEA objectives and targets. Both quantitative and qualitative data can be used 
to describe the baseline environment depending on a given environmental issue. The 
study and analyses of the baseline environment should be strictly limited in the 
geographical and political boundaries identified in Task A and only for those 
assessment issues in the list. To some issues not included in the list of the identified 
environmental assessment issues (outcome of Task B1), but according to those new 
findings the SEA team thinks they are equally significant to the regional and/or local 
environment and society, these environmental issues should be added into the list and 
their baseline conditions also must be identified.  
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Source: Zhou (2004) 
Figure 4‐2  the Baseline environment and its two components 
For each environmental issue and the indicator selected, information helps answer the 
following questions should be clearly documented in the SEA report: 
 How good or bad is the current situation? Do trends show that it is getting 
better or worse? 
 How far is the current situation from any established thresholds or targets? 
 Are particularly sensitive or important elements of the receiving environment 
affected, e.g. vulnerable social groups, non-renewable resources, endangered 
species, rare habitats? 
 Are the problems reversible or irreversible, permanent or temporary? 
 How difficult would it be to offset or remedy any damage? 
 Have there been significant cumulative or synergistic effects over time? Are 
there expected to be such effects in the future? 
Baseline information has four major sources. First, baseline information may be from 
other relevant plans and programme, in particular those monitoring practices arranged 
by the implementation of other strategic actions in the same region. Second, those 
gradually identified environmental problem, especially those unanticipated problems 
are a big information source of the baseline environment. Third, the records of the 
existing survey practices are another major source of baseline information. Fourth, 
other authorities, NGOs, and representative bodies and/or members of indigenous 
people may have information (e.g. local knowledge) that the SEA team could not 
obtain or can obtain but with very high costs of time and resources. 
To properly carry out baseline environment study and collect relevant information, 
following principles should be pursued: 
 the information collected should be relevant and appropriate to the spatial scale 
of the plan or programme; 
 the focus for information collection should be on 1. characteristics of the 
programme that are sufficient to identify their key environmental issues; and on 
2. aspects upon which the plan or programme may have a significant effect; 
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 the data and information collected should be relevant to the SEA indicators and 
objectives; 
 make use of available data at reasonable cost, acknowledging lack of data; and 
 employ simpler data collection methods to avoid delay. 
In the condition that baseline data is unavailable or the quality is unsatisfactory (not be 
at a right scale, out of date etc.), the SEA Report should first truthfully document all 
these data gaps; second, to this SEA the SEA team should make assumptions based 
on similar conditions from other provinces or other countries; meanwhile in order to 
improve SEA quality in the future, the SEA team should make appropriate 
recommendations to the task of developing monitoring plan (Task F) for those 
environmental issues with knowledge gaps. In short, “Baseline data should, as far as 
possible, be adequately documented and of known quality, and updated at regular 
intervals in accordance with reliable procedures.” (DGET, 2005 page 48)  
During the course of baseline study and analyses, the SEA team should put more 
emphases on those irreversible development trends of the environment of the SEA 
study area which may be caused by natural reasons and/or by other development 
actions in the area, in particular those permanently negative development trends (e.g. 
land loss, biodiversity loss, loss of historic sites etc.). The SEA team should clearly 
document these development trends and make a list including those environmental 
issues that will be influenced by them. In future in Task D when the significance of an 
impact happening to one of those environmental issues is under discussion, the 
findings in this Task must be taken into account. 
To facilitate baseline study and analyses, the environmental protection and EA 
authority must compile a guidance including the names of authorities and 
organisations that have relevant data; also the duty of those authorities and 
organisations to provide these data due to EAs applications must be legalised. 
Task B3 Identify environmental problems 
Environmental problems arise where there is conflict between current conditions and 
ideal targets (Therivel, 2004). By identifying environmental problems the SEA team 
has robust scientific proofs to properly select those principal environmental issues that 
the SEA should put more emphases on, in other words as ODPM (2005, page 28) 
argues “identifying environmental problems is an opportunity to define key issues and 
improve the SEA objectives.” 
Environmental problems identification is actually the prelude of Task D, it provides the 
basis for properly identifying SEA objectives and targets. Environmental problems 
should be only identified for those environmental issues in the list and only using 
corresponding indicators to describe the problems. Three basic elements helping 
identifying environmental problem for a given environmental issue are: 1. the baseline 
condition, 2. the environmental protection or sustainability target, and 3. the 
development trend of the given environmental issue. The judgement of identifying a 
likely problem faced by the given environmental issue should be made on whether the 
current condition is going to develop and then over the environmental protection target 
in a given period, say long-term 25 years. (Figure 12) The SEA team must clearly 
identify the time frame (short-term 5 years, medium-term 10 years, long-term 25 years) 
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that a given environmental problem is likely to happen in the context of the baseline 
environment. 
In addition to those simple identification approaches, ODPM (2005) further suggests 
that the SEA team may conduct the following studies to make the study of 
environmental problem identification more robust and convincible: 
 studies on earlier experience with issues identified in other plans and 
programmes; 
 studies on identification of possible tensions with other plans, programmes and 
environmental protection objectives; 
 studies on identification of possible tensions between current or future baseline 
conditions and existing objectives, targets or obligations; and 
 consultation with the Consultation Bodies and the public. 
 
Source: Countryside Agency et al (2002) 
Figure 4‐3  Problem identification through analysis of target and development trend 
Task B4 Develop SEA objectives and targets 
An objective is an expression of the desirable end-state or direction of development of 
an environmental issue. “Objectives can be expressed in the form of targets, the 
achievement of which is measurable using indicators.” (DGET, 2005) Objectives of 
environmental issues set in Task B4 are rules to help 1. the SEA team evaluate 
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impacts, develop alternatives and mitigation measures; 2. decision-maker make 
judgments on alternatives and the final decision-making; 3. other organisations and/or 
authorities review the SEA case and the overall environmental performance of the 
programme.  
To properly set SEA objectives, the SEA team should widely reference those 
objectives set in those Proposals identified in Task A2, especially environmental 
protection objectives set by higher level legislations and policies; to those 
environmental issues the SEA team can not set objectives by merely referencing 
relevant proposals, the Team should widely contact experts, the public and other 
parties with interests to actively listen to their opinions on how to properly and 
reasonably set objectives. The SEA team can not simply set the objective by itself 
without any helps from outside. When actually setting the objectives, in addition to 
merely reference those environmental protection objectives set by those Proposals 
from all levels, the SEA team should also genuinely take the results of the baseline 
environment study and those identified environment problems into account to ensure 
that the established objectives will make real contribution to the environmental 
protection in the study area. The author suggests the SEA team should always put the 
local condition in the first place when set SEA objectives. 
SEA in this framework is an “Objectives-led” SEA (please see Smith and Sheate (2001) 
for more details) meanwhile it is also a “Baseline-led” SEA (please see Therivel (2004, 
page 77) for more details), because it uses objectives as the assessment benchmark, 
and the objectives are set on the basis of the baseline environment, meanwhile other 
issues are also taken into account on this decision-making. This mixed SEA approach 
has the following two major advantages. First, using objectives to assess 1. whether 
various environmental impacts are significant and 2. test whether various alternatives 
achieve the requirement of environmental protection makes the process of the 
assessment easily applicable, the outcome of the assessment visual and easily 
understandable, in particular to help  decision-maker to obtain an immediate 
understanding of a variety of environmental effects caused by the programme; second 
the list of the established objectives is a balanced outcome after fully and deeply 
considering the actual conditions of the baseline environment of the study area as well 
as those environmental protection objectives listed in political agreements and 
legislations. 
TAG 2.11 lists the five major objective of transport made by the British government and 
their sub-objectives: 
Environment - to protect the built and natural environment 
• to reduce noise 
• to improve local air quality 
• to reduce greenhouse gases 
• to protect and enhance the landscape 
• to protect and enhance the townscape 
• to protect the heritage of historic resources 
• to support biodiversity 
• to protect the water environment 
• to encourage physical fitness 
• to improve journey ambience 
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Safety - to improve safety 
• to reduce accidents 
• to improve security 
Economy - to support sustainable economic activity and get good value for money 
• to get good value for money in relation to impacts on public 
accounts 
• to improve transport economic efficiency for business users and 
transport providers 
• to improve transport economic efficiency for consumer users 
• to improve reliability 
• to provide beneficial wider economic impacts 
Accessibility - to improve access to facilities for those without a car and to reduce 
severance 
• to improve access to the transport system 
• to increase option values 
• to reduce severance 
Integration - to ensure that all decisions are taken in the context of the Government's 
integrated transport policy 
• to improve transport interchange 
• to integrate transport policy with land-use policy 
• to integrate transport policy with other Government policies 
Table 2 major objectives of transport identified by the British government 
The data, proofs, expert’s judgments and any information that help the SEA team make 
decisions on the environmental issues, indicators and objectives, the baseline environment, 
especially the reasons, considerations and judgments behind those assumptions should be 
truthfully documented in the SEA Report for future reference. 
From this stage, to make the SEA’s outcomes more robust, more localised and more 
meaningful to the local environment and local people, the SEA team may organise a series of 
activities to actively and widely invite the public and other parties with interests to participate in 
the SEA and make their contributions to it and the planning. For instance the public may 
suggest an environmental issue (e.g. a special species, or a historical site) which is very 
important to the local people but not addressed by any formal documents referenced; or the 
public may contribute their knowledge on the local environment which is very important to the 
baseline environment study and analyses. Public participation and its details should be 
documented in the SEA Report. (Please see Section 5 for more details on the public 
participating into SEAs) 
Task B is an iterative process, findings in those sub-tasks and/or in later Tasks may have 
influence on the final outcome of the task, sometimes fundamentally. 
5. What are key tools to complete the task? 
Checklist, relevant  environmental  protection  and  assessment  authorities  may  need  to  compile  a 




Consultation with experts 
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Task C Compatibility Tests 
1. What is the task and the purpose of the task? 
In an SEA three types of environmental objectives are involved, namely: 1. Environmental 
objectives of the plan identified by the planning team; 2. Assessment objectives indentified by 
the SEA team; and 3. Environmental protection objectives existing in relevant various policies, 
legislations, other higher or/same level strategic proposals, and international environmental 
protection conventions signed by the Chinese central government. “Compatibility Tests” is to 
test whether the identified assessment objectives for those environmental issues that will be 
assessed by the SEA team are “externally compatible” (be compatible with those 
environmental protection objectives existing in relevant legislations, policies and other 
Proposals from different levels) and “internally compatible” (be compatible with environmental 
objectives of the proposed initiative identified by the planning team). The ultimate purpose of 
the task is to eliminate any potential conflicts between the SEA and other proposals and 
conflicts within the SEA, then ensure it will be successfully conducted without troubles. 






 Those assessment objectives of the environmental issues being assessed 
identified by the SEA team should not 
 violate the environmental targets/objectives listed in the existing 
policies, legislations and regulations and other guidance and/or 
circulars and other Proposals; and 
 not violate with environmental objectives of the proposed initiative 
by the planning team. 
3. What are the expected results of the task? 
The ideal result of Task C is that all environmental issues, their indicators and objectives are 
externally and internally compatible. In practice, the number of incompatible objectives should 
be reduced as few as possible, and those incompatible assessment issues and their 
objectives should be clearly documented in the SEA Report. 
4. How to do/run the task? 
Use compatibility matrix (Figure 4-4) to assess the compatibility of the assessment issues and 
their objectives of the SEA developed by Task B against those relevant international, national, 
provincial, regional and local development proposals and environmental protection legislations, 
policies, plans and programmes identified by Task A one by one to assess whether these 
issues and objectives are compatible with external objectives and targets; and use 
compatibility matrix to test the compatibility of the issues and objectives developed in Task B 
against each other to assess whether they are internally compatible. 
Generally speaking, for external compatibility test there are two kinds of incompatibility. The 
first circumstance is the objectives of the environmental issues being assessed developed by 
the SEA team are better than those policies, legislations and proposals from various levels. In 
this case, these developed and identified objective should be regarded as completely 
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compatible and feasible with those external objectives. The second circumstance is that these 
developed and identified objectives cannot achieve the environmental protection requirements 
made by those policies, legislations and proposals. If this is the case, to those objectives and 
targets that can simply be adjusted without intervening with other political issues and no 
further physical costs (time, finance and personnel etc.), the SEA team should adjust and 
make it compatible with external requirements; to those incompatible objectives cannot be 
easily adjusted, the SEA team should document them and put more emphases on these 
objectives when alternatives and mitigation measures are under development. To those 
objectives eventually cannot meet the requirements made by those external proposals from 
higher levels, first the SEA team should clearly document them and then make suggestions to 
future development actions, which may solve the conflicts, in the same sector or other sectors 
in response to this circumstance. To those possible internal incompatibilities, if a given 
environmental assessment objective is not compatible with a relevant environmental objective, 
first of all the SEA team should persuade the planning team to change the initiative’s 
environmental objective and make it compatible with the assessment objective. 
 of the proposed initiative, two environmental issues can become compatible after adjusting 
one of them, the SEA team should sort it out without delay; if the compatibility cannot be 
achieved through simple adjustment, the SEA team should keep the issue which is vital to the 
programme unchanged and dismiss the less vital issue and further suggest possible solutions, 
for instance technology improvement, proper management, which can be done in future 
development actions of other sectors in the future. Finally, the SEA team should ensure that 
environmental assessment objectives are compatible with each other. 
5. What are key tools to complete the task? 
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Task D Assess environmental effects and improve the programme 
1. What are the sub-tasks and the purposes of the task? 
Task D “Assess environmental effects and improve the programme” including the following 
sub-tasks: 
D1. Predict, identify and evaluate the effects of the original programme; 
D2. Develop mitigation measures; 
D3. Develop alternatives; and 
D4. Predict, identify and evaluate the effects of the modified programme. 
 
Two major purposes of Task D are to: 
1. predict, identify whether a particular environmental impact objectively exists or 
not, and further evaluate how significantly an identified impact influences the 
environment and the society. The task includes predict, identify and evaluate 
those impacts caused by the proposed programme as well as those newly 
developed mitigation measures and alternatives based on the original design of 
the proposed programme, and 
2. make every effort to developing mitigation measures, and alternatives including 
those non-engineering approaches to solve those identified significantly adverse 
environmental impacts. Meanwhile the SEA team should endeavor to improve 
the performance of those positive impacts within reasonable investments. 
The ultimate purpose of Task D or in other words the entire SEA application is not merely 
predicting, identifying and evaluating impacts. In fact SEA is an approach aiming at helping 
find out the disadvantages of the proposed programme from the perspective of environmental 
protection, and then the SEA team has clear “objects” to accordingly develop any possible 
solutions in the light of improving the environmental performance of the programme and 
helping to achieve sustainable development. 
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2. What should the legal requirements be to the task? 
the Current 
Requirements
 Identification, analysis and prediction of effects likely caused by the 
implementation of the proposed strategic action; evaluation and 
demonstration of the carrying-capacity of the environmental resources. 
 Countermeasures and solutions that can prevent or reduce significant 
adverse impacts. 
(Art. 6 (4) &(5) of Huanban 2006 № 109) 
the Improved 
Requirements
 The likely significant effects on the environment (these effects should 
include secondary, cumulative, synergistic, short-, medium- and long-
term, permanent and temporary, positive and negative effects on the 
environment, including on issues such as biodiversity, population, 
human health, fauna, flora, soil, water, air, climatic factors, material 
assets, cultural heritage including architectural and archaeological 
heritage, landscape and the interrelationship between the above 
factors.) of implementing the programme should be properly identified 
and evaluated. 
 The measures and alternatives, taking into account the nature of the 
programme, the impacts it causes, the baseline environment, the set 
targets, the current knowledge and methods of assessment and any 
other relevant issues, to prevent, reduce and as fully as possible offset 
any significant adverse effects and/or improve positive effects on the 
environment, which may result from the implementation of the 
proposed programme. 
3. What are the expected results of the task? 
The expected results are:  
 a series of properly identified environmental impacts and their 
significance with scientific evidences and explanations; 
 a number of well developed mitigation measures and alternatives 
which could tackle the identified impacts then improve the 
environmental performance of the programme. 
4. How to do/run the task? 
Task D, environmental effects prediction, identification and evaluation and further mitigation 
measures and alternatives development is the most complex, difficult and time and resources 
consuming task in an SEA. In this framework, the basic process is, first of all the SEA team 
should predict, identify and evaluate those environmental impacts caused by the original (draft) 
programme including its major route options; then develop mitigation measures for those 
significantly adverse impacts to avoid, reduce even offset the damage they cause on the 
environment and the society. In the case that a given impact cannot be mitigated or need 
more than one mitigation measures, or in other words the needed mitigation measures are too 
complex and too resources consuming, an alternative may be more appropriate to tackle the 
impact. Newly developed mitigation measures and alternatives as fresh components of the 
programme fundamentally modify the original programme, these new components may cause 
new environmental effects. Hence they are also subject to environmental assessment. Task D 
is an iterative process, it may need a number of assessment cycles to make the final results 
acceptable. 
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Task D1 Predict, identify and evaluate the effects of the original programme 
To a given environmental issue, when there is a change(s) caused by the 
implementation of the proposed programme compared with the baseline environment, 
this change(s) is an environmental effect caused by the programme. The predicted 
environmental effect is an objective fact which could be positive or negative. The aim 
of impact prediction and evaluation is to identify various aspects of a strategic action’s 
likely future impacts and their significance (Therivel, 2004 page 135). Effects prediction, 
identification and evaluation is “a process designed to contribute pertinent 
environmental information to the decision-making process of strategic actions.” (DGET, 
2005 page 44). 
Before the task begins, the SEA team and the developers should have a consensus on 
what the proposed programme mean (the outcome of Task A); and the Team should 
create a set of consistent timescales (for instance, short-term five years; medium-term 
ten years and long term 25 years) and accordingly apply them to different 
environmental issues throughout the assessment. 
 Once the task is being carried out the below principles should be followed: 
 impact prediction and evaluation should be “fit for purpose”, they should only 
be detailed enough to allow effective identification for key environmental issues.”  
 Impact prediction and evaluation should only present the facts rather than 
balancing those effects and making any judgments.  
 SEA impact prediction and evaluation should make special effort to consider 
cumulative, indirect and long term impacts. (Therivel, 2004 page 135) 
In practice, a properly selected set of SEA tools, rather than an individual tool, makes 
the whole assessment have a good start. When selecting tools, in addition to the fact 
that the assessment object is a provincial expressway programme that the SEA team 
must bear in mind, the SEA team should carefully consider the following factors: the 
characteristics of the environmental effects, the available time and resources (finance, 
staff, experience, equipment and supports from other organisations etc.) and the 
availability and quality of the data that the candidate SEA tools require. Appendix B 
“Cumulative impacts assessment” has more detailed guidance on helping choose 
appropriate assessment tools. 
Effects prediction involves “identifying the changes to the environmental baseline which 
are predicted to arise from the plan or programme, and describing these changes in 
terms of their magnitude, their geographical scale, the time period over which they will 
occur, whether they are permanent for temporary, positive or negative, probable or 
improbable, frequent or rare, and whether or not there are secondary, cumulative 
and/or synergistic effects.” (ODPM, 2005 page 31) Effects predictions should only 
focus on those assessment issues identified in previous tasks and only employ the 
identified corresponding indicators to describe and present those effects predicted and 
identified. Effects prediction and identification is very similar to Task B3 (identify 
environmental problems), but the ratiocination behind Task D1 is more scientific, 
logistic and rigorous; and the outcome is more robust and convincing. 
Once effects have been predicted and identified, effects should further be evaluated. 
Effects evaluation involves forming a judgment on whether or not a predicted effect will 
be environmentally significant. Two major factors that influence this judgment are: the 
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environmental objectives set in Task B4 and the baseline environment of Task B2. 
Once the magnificence of an impact has been identified, the following properties of the 
impact must also be carefully taken into account to identify its significance: 
 the nature of the effect (negative or positive); 
 the possibility of impact occurring (low, medium and high) 
 the receptors of the effect (human, previous species, conservation sites.); 
 spatial distribution of the effect (local, provincial, national or international) (may 
reference the outcome of Task A); 
 the timing of the effect happens (spring, summer, raining season etc); 
 the timescale of the effect (short, medium, long term or permanent); and 
 the irreversibility (Yes or No). 
Figure 4-5 roughly illustrates the process of effects prediction, identification and 
evaluation. Table 2 lists possible environmental and social impacts caused by road 
transport infrastructure programme. 
 Increasing traffic volumes 
 Intrusion into rural areas – loss of tranquillity 
 Congestion 
 Higher traffic speed 
 Visual intrusion – traffic 
 Visual intrusion – infrastructure 
 Loss of historic features 
 Light pollution 
 Poor lighting 
 Air Pollution 
 More greenhouse gas emission 
 Vibration damage 
 Loss of sites 
 Loss of cultural context 
 Road mortality 
 Barrier effect 
 Habitat fragmentation 
 Habitat loss from infrastructure 
 Pollution (air and water) 
 Increased surface runoff 
 Chemical pollution 
 Flooding 
 Land erosion 
 Loss to pedestrian and cycling infrastructure 
 Dominance of private car for journeys 
 Poor road layout 
 Inappropriate speed 
 Lack of surveillance 
 High traffic volumes 
 Induced high HGV volume 
 Lack of public transport in rural areas 
 Commercially unviable 
 Immigrant 
 Spread of alien species 
 Changed water flow 
 Changed water quality (ground/underground) 
 Change in water table level (drawdown) 
Table 3  Possible environmental and social effects caused by road transport plan/programme 
Due to the complexity of the effect prediction and identification, and a high possibility of 
uncertainties on the assessment results caused by the complexity of the task, the 
national environmental protection authority should establish a set of criteria to 
standardise the judgment rules on determining significance. Furthermore, each sector 
may have its own significance assessment criteria which are based on the national 
standard meanwhile properly adjusted and modified to suit the sector’s unique 
characteristics and requirements. Table 3 presents assessment criteria from the EU’s 
SEA Directive and the UNECE’s SEA Protocol. 
Task D2 Develop mitigation measures 
Once environmental impacts and their significance have been identified, the SEA team 
should develop solutions to reduce those significantly adverse impacts or in an ideal 
condition offset it. Two approaches to achieve this, first developing mitigation 
measures; second to those impacts cannot be mitigated or need more than two 
mitigation measures, in other words mitigation measures are too complex and too 
resources consuming, in this case an alternative or a set of alternatives may be more 
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appropriate and applicable to tackle the impact from the perspectives of difficulty of 
development and implementation and resources consuming.  
 
Figure 4‐5  Flowchart of effect prediction 
Developing mitigation measures aims to minimise any negative impacts as well as 
optimize any positive ones, and enhance sustainability in any other ways if possible 
(Therivel, 2004 page 167). Generally speaking, mitigation measures for strategic 
actions are: 
 Changes to the components/statements, the alternative concerned, or to the 
strategic action as a whole; 
 Changes to a specific proposal (removal or addition) within the plan or 
programme; 
 Inclusion of new provisions within the plan or programme, possibly a 
combination of the best aspects of existing options; 
 Technical measures to be applied during the implementation stage; 
 Identifying issues to be addressed in lower level projects and their EIAs 
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 Mitigation measures that should be taken on board in subsequent plans, 
programmes and projects. (based on (Therivel, 2004 page 167-168) and 


























































Therivel (2004) concludes mitigation measures should achieve the following functions: 
 to avoid impacts altogether; 
 to reduce the magnitude and/or severity of impacts; 
 to repair impacts after they have occurred; 
 to compensate for impacts; and 
 to enhance already positive impacts.  
To those environmental issues under significantly adverse impact, mitigation measures 
should be developed and implemented; for those environmental issues not under 
significant adverse impacts or are improved due to the implementation of the 
programme, but through the SEA study it is found that the condition of the 
environmental issues can be further improved with some kinds of efforts, in this case, 
reasonable mitigation measures may also be developed. But one issue that the SEA 
team must bear in mind in the case of developing mitigation measures for further 
improving the environmental performance of the programme is whether the benefits do 
exceed the costs. 
Task D3 Develop alternatives 
Alternatives should be developed to those significantly adverse impacts that can not be 
remedied by mitigation measures, the SEA team should develop alternatives to 
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prevent, reduce and even offset these impacts. In some circumstance, alternatives 
may be developed to improve positive impacts to make their environmental 
performance better, if this is the case the SEA team should carefully consider 
resources needed and the actual outcomes. 
Generally, the theoretical order of considering alternatives (the hierarchy) is illustrated 
in Figure 4-6. But, the ODPM (2005, page 69) also suggests “‘up the hierarchy’s 
thinking could suggest a wider, and more sustainable, range of alternatives than 
hitherto considered.” Under the condition that the current transport policy is road 
transport oriented, at the programme planning and decision-making level, alternative 
development mainly concerns on alternative routes, accessibility improvement to make 
contribution to regional social and economic development; and the use of new 
construction technologies, new construction materials, new installation procedure etc. 
to reduce the costs and improve the quality. 
 
(Source: ODPM, 2002) 
Figure 4‐6  Hierarchy of alternative development 
Except the hierarchy of alternative consideration, another principle is alternative 
development should be directed against the cause of the effects, rather than simply 
against the effects itself (symptoms) (Figure 4-7). This principle makes those 
developed alternatives more proactive, more directly aimed at the root of the cause 
then more effective to environmental impacts; and in some cases it may bring the 
fundamental solution to various impacts which make the final programme simple, 
practical and need fewer budgets and other resources. This principle also applies to 
the mitigation measures development in the previous task. 




To properly develop appropriate alternative in the light of relieving the damages 
caused by those significantly adverse impacts, the SEA team should answer the 
following questions after alternatives have been developed: 
 Can the developed alternative exactly perform what is proposed, how the 
alternatives differ from others, and how they relate to the plan or programme as 
a whole? 
 Is the alternative likely to have a significant adverse or beneficial effect in 
relation to each of the environmental objectives or targets from Task B? If so, 
can the adverse effect to be avoid or its severity reduced, or can the beneficial 
effect be maximized? 
 If the adverse effect cannot be avoided, can the environmental performance of 
the developed alternative be improved with small costs? 
 If the environmental effects of the developed alternative are uncertain, or 
depend on how the proposed programme is implemented, how can this 
uncertainty be reduced? 
During the course of developing appropriate alternatives to improve the performance, 
the SEA team should dismiss those developed alternatives which are: 
 patently infeasible or ridiculous 
 illegal;  
 clearly unsustainable 
 conflict with higher-level strategic actions; or 
 not within the remit of the decision-maker.  (Therivel, 2004 page 126). 
To improve the environmental performance of the programme through developing 
and implementing mitigation measures and alternatives, the SEA team should fully 
consider the ultimate consequences or the benefits, meanwhile the life-cycle costs of 
those developed mitigation measures and alternatives, including the implementation 
and management costs, may be taken into account for more comprehensively 
understand their total costs. The fundamental principle is that the total benefits should 
exceed the total costs in the perspective of environmental protection. Also in this 
framework, mitigation measures are considered to relieve those significant adverse 
impacts in the first place. The considerations behind this arrangement are that 
mitigations measures may need less time and fewer resources to be developed and 
implemented than alternatives, and decision-making could be done immediately by 
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the planning team. Due to the current Chinese transport policy which is road transport 
oriented, at programme level higher and more strategic level alternatives are almost 
ruled out (e.g. management solution, modal-split solution etc.), and possible 
alternative development mainly focuses on those solid alternatives (e.g. locations, 
new engineering technologies etc.). The development and implementation of these 
solid alternatives generally are time and resources intensive, which have the very 
likely potential to delay the planning and raise the total budget of the SEA and 
therefore conflicts with the principle of “Be time and cost effective”. The SEA team 
should always choose simple solutions to solve problems and never delay the 
planning process. 
Task D4 Predict, identify and evaluate the effects of the modified programme 
After impacts evaluated, mitigation measures and alternatives developed, the original 
programme has partially, or even completely been modified due to these newly 
developed mitigation measures and alternative components. Task D4 offers a chance 
to scrutinise the environmental performance of the modified programme. Please 
reference Task D1 to D3 to obtain the detailed process, application principles and 
other technical requirement etc. for the further assessment on the “new” version of 
the proposed programme 
Cumulative impacts assessment 
Glasson et al (1999), McCold and Holman (1995), Piper (2002) and Cooper and 
Sheate (2004) have a consensus on a fact that SEA makes cumulative impact 
assessment in big geographical area and longer time frame become possible.  
Project level EIA doesn’t have this function because of its time and space frameworks 
and the process within which they operate (Fuller and Sadler, 1999). Cooper and 
Sheate (2004) further argue housing development and transport infrastructure 
provision are two major stressors to cause cumulative effects and impacts. Therefore, 
for a transport plan/programme SEA, the quality of the assessment on cumulative 
impacts actually decides the quality of the overall SEA application. Please read 
Appendix B for more details on cumulative impact assessment. 
Due to the nature and responsibility of the SEA, the SEA team should only present the 
identified impacts and those developed mitigation measures and alternatives which will 
improve the environmental performance of the programme rather than making any balance or 
judgments on mitigations and alternatives, it is the duty of decision-maker to execute the 
judgment. To properly help the public understand the planning and the SEA, and facilitate final 
decision-making, in addition to present the final outcome, the SEA team should also provide 
clearly presented reasons, considerations behind the outcome and the contributions made by 
the public and other parties with interests, and how the contributions have been dealt with by 
the Team. 
5. What are key tools to complete the task? 
Expert judgment  Cases comparison study 
GIS  Multi-criteria analysis 
Overlay maps  Scenario analysis 
Modeling  Risk assessment 
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Task E Consultation and decision­making 
1. What are the sub-tasks and the purposes of the task? 
The sub-tasks in Task E “Consultation and decision-making” are: 
E1. Prepare the draft SEA Report; 
E2. Consult the draft SEA Report and decision-making. 
 
At this stage, the SEA team is given a chance to comprehensively present the jobs finished in 
the previous tasks to the decision-making authorities, the public, other social organisations 
with interests etc. by releasing a draft SEA Report; and the SEA itself may need adjustments 
and new mitigation measures and/or alternative are likely to be developed to deliberately 
reflect the comments and suggestions collected in this stage before submitting the draft SEA 
Report and the draft programme for the final decision-making. Then, the decision-maker select 
the mitigation measures, alternatives according to the environmental information provided by 
the revised draft SEA Report and make the final decision on the programme. The purpose of 
the task is to finally identify the programme. 
2. What should the legal requirements be to the task? 
the Current 
Requirements 
 When government above level of city with districts is to examine and approve a draft 
plan of a special plan, before decision being made, an EP authority designated by the 
government or an examination and approval team combined by representatives and 
experts from relevant departments or authorities should examine the submitted EIR. 
The examination and approval team should provide opinions in written form. 
 Special plans that should be approved by government above provincial level, the way 
of examination and approval will be formulated by the EP authority of State Council 
with relevant commissions and ministries of the State Council. 
 Whereas a government above city with districts or a relevant department of the 
government above province level examines and approves a draft plan of a special plan, 
the conclusion of the EIR and suggestion of examination and approval should be an 
important of decision making. (Art. 13 & 14 of The EIA Law) 
the Improved 
Requirements 
 The draft Reports of the proposed programme and the SEA shall be made available to 
the competent authorities, the public and other parties with interests. 
 The SEA team and the developer should actively solicit the opinions made by experts 
on the programme and the SEA before the final decision-making has been made, and 
the participants should be given enough time scrutinise the Reports before make 
contributions. 
 The prepared draft SEA Report, the expressed opinions and the contributions made in 
any consultation activities shall be taken into account during the further adjustments of 
the programme and the final decision-making. 
 The descriptions of how these contributions made by the experts have influenced the 
planning and the final decision-making, the reasons and explanations behind, and any 
comments and/or suggestions un-adopted by the decision-maker should be clearly 
documented and made available to the public. 
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3. What are the expected results of the task? 
A draft SEA Report with a Non-Technical Summary of the Report, and the final version of the  
programme with the identified mitigation measures and alternatives. 
4. How to do/run the task? 
Task E1  Prepare the draft SEA Report 
The draft SEA report is the fundamental material for the competent authorities, the 
pubic and other parties with interests to properly understand the programme and its 
potentially environmental performance; also the consultation and final decision-making 
are based on the information presented in it. Compiling the draft SEA Report is an on-
going process and should be conducted in line with the SEA process, rather than 
collecting materials and compiling the Report after all assessments have been done. 
During the course of compiling, Therivel (2004, page 176-177) suggests some 
principles to help properly document SEA findings: 
 DO focus on the big issues; 
 DO focus on changes made to the strategic action as a result of the SEA; 
 DO explain what alternatives and mitigation measures were considered, and 
why the preferred alternative was chosen; 
 DO explain the SEA methodology used: who was involved, how long it looks, etc. 
 DO NOT feel obliged to include every single incredibly long and dreary 
assessment table. 
In addition to those principles of compiling the draft SEA Report, the SEA team should 
also consider the potential audiences of the draft Report in particular the public who do 
not have much professional knowledge on environmental issues and SEA, a quality 
Non-Technical-Summary which uses jargon-free and plain language might attract more 
people. The contents of the draft SEA Report are in Table 4 excluding the Art. 8 & 10. 
Task E2 Consult the draft SEA Report and decision-making 
Although the draft SEA Report should be widely available to the public in order to 
present how the SEA team has adopted those comments and suggestions made by 
the public and other parties during the course of the SEA. (please see Section 5 for 
more details on public participation)  But at this stage, in Task E2 the Team should 
mainly focus on consulting and collecting opinions from the experts, and sort out the 
comments and suggestions made by them to the programme, the mitigation measures 
and alternatives with the planning team. 
The SEA team and the developer should hold the consultation meetings before the 
final decisions on the programme, its components, alternatives and mitigation 
measures have been made. The forms and the scale of consultation meetings may 
vary according to the timing, the budget, the scale of the programme and other 
relevant issues. The principle of organising a consultation practice is that the practice 
should be carried out within the budget and the available time frame, and the adopted 
forms of consultation should allow the participants to have enough time and chances to 
make and exchange contributions as far as possible. When the SEA team took the 
assessment task, it should plan enough budgets to the expert consultation practices. 
The participants who should be invited to participate this consultation includes officials 
from competent authorities (central environmental protection agency, provincial and 
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local environmental protection, forest conservation, water and soil conservation, land 
resource, development and reform authorities, etc.), experts from national and local 
academic institutions, and in some cases NGOs and representatives of the public. The 
materials help the consultation are the draft SEA Report and the draft plan of the 
programme. Those participants should make comments and judgments on the 
programme, the developed mitigation measures and alternatives and the SEA, the 
judgments should be supported by explanations. 
Therivel (2004, page 155) suggest some rules that to some extent SEA can help to 
steer decisions: 
 Avoid irreversible impacts; 
 Give greater weight to longer-term impacts; 
 Avoid impacts that exceed environmental thresholds or limits; 
 Avoid impacts on particularly sensitive areas; and 
 Avoid impacts that affect ecosystems, resources or communities that have 
already been cumulatively affected. 
In some cases, the consultation participants may have fresh ideas on mitigation 
measures and/or alternatives in various forms (e.g. a complete new one, or a 
combination of already existing ones, or minor/significant change on the existing one, 
etc.), if this is the case the SEA team should develop new mitigation measures and 
alternatives with the planning team in accordance to these newly emerged suggestions, 
and carry out relevant assessments, the draft SEA Report include these materials. 
Based on information presented in the draft SEA Report and the contributions made by 
consultation participants, the decision-maker could make the final decision, or select 
more than one candidate programmes and submit them with the draft SEA Report to 
the higher level authority to make the final decision. No matter who makes the final 
decision, how the environmental considerations presented in the draft Report and the 
contributions made by the consultation participants have influenced the decision-
making, the reasons and explanations behind the decision and the reasons and 
explanations of the environmental considerations and contributions not accepted and 
adopted should be clearly presented in a written form and be publicly available. 
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Task F Developing a monitoring plan and instruction for EIAs 
1. What is the task and the purpose of the task? 
After the proposed programme and its mitigation measures and alternatives have been 
formally identified, to those environmental issues that are going to be significantly affected by 
the implementation of the programme and its components, in particular those irreversible 
effects; to those environmental impacts that the SEA team think the results are uncertain; to 
those environmental issues that knowledge gaps exist, the SEA team develops a complete 
monitoring plan combing a series of monitoring measures to collect actual data of the 
environment evolving with the presence of the proposed programme in order to 1. identify 
unforeseen impacts at a very early time, then appropriate remedial action could be taken 
immediately to avoid further damages emerging; 2. collect data that can facilitate the studies 
to find the reasons and factors caused those uncertainties; 3. collect data to narrow, even fill 
the existing data and knowledge gaps. Meanwhile to ensure that project EIAs for those 
construction projects under the programme will be carried out properly in the future, the SEA 
team should make instructions.  
2. What should the legal requirements be to the task? 
the Current 
Requirements
 [the ER should include] the follow-up assessment plan for those 
significantly adverse environmental effects. (Huanban 2006  109 №
Art. 6 (7)) 
 To those strategic actions that will cause significantly adverse 
environmental effects, the developer and the SEA team should 
promptly organise follow-up environmental assessment, and send 
assessment report to the examination and approval authority; if 
found obviously significantly adverse environmental effects, 




 The developer shall monitor the significant environmental effects of 
the implementation of plans and programmes in order, inter alia, to 
identify at an early stage unforeseen adverse effects, and to be able to 
undertake appropriate remedial action. 
 The developer shall monitor the environmental effects with uncertain 
assessment results or with no results due to the current knowledge gap 
in order to improve the accuracy of effects prediction. 
 The measures envisaged for monitoring environmental effects after 
the implementation of the programme should be documented in the 
SEA Report. 
 The project level EIAs envisaged for properly assessing environmental 
performance of the construction projects under the programme, their 
study area, the time-frame, the planned budget and other issues (e.g. 
the detailed procedure and technical suggestions on the applications, 
particularly those environmental effects that EIAs should pay  
attention to) should be documented in the SEA Report. 
3. What are the expected results of the task? 
 The expected result of Task F is a solid and applicable monitoring plan combined by a 
series of monitoring measures to monitor those environmental effects that the SEA 
team considers they need to be monitored; and guidance and instructions that facilitate 
applications of project EIAs for those construction projects under the programme.  
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4. How to do/run the task? 
In the context of SEA application, monitoring is a systematic measurement on the changes of 
an environmental indicator caused by the implementation of the proposed strategic action in 
terms of magnitude, time and space. With the reliable evidence from the actually 
environmental data those monitoring activities collect, the environmental protection authorities 
and/or other competent authorities can: first identify unforeseen adverse effects at an early 
stages, then significantly adverse environmental impact can be avoid or be remedied before 
going worse; second, the SEA team or other specialists can find the reasons behind the 
uncertainty by comparing the difference between the predicted value and the actual value, 
also to those environmental effects that do not have data on baseline environment, the 
collected information can be used as baseline data for those environmental issues in future 
SEAs, then knowledge gaps being narrowed even filled. ODPM (2005 page 39) argues 
feedback from the monitoring process helps to provide more relevant information that can be 
used to pinpoint specific performance issues and significant effects, and ultimately lead to 
more informed decision-making. 
To properly build a reasonable and applicable monitoring plan, first is to determine the 
environmental issues needed to be monitored. Generally speaking, environmental issues 
which are: 
 supposed to be significantly affected; 
 identified impact with high uncertainties; 
 knowledge gap exist, 
should be monitored. 
Second is to determine the indicator of the monitoring. In practice, monitoring measures 
should use the same issues and indicators which were used in the baseline environment study 
and analyses as well as environmental effects prediction and evaluation. This arrangement is 
to ensure that the evaluation system and monitoring system are consistent and comparable. 
Third is to determine the person and/or organisations who is responsible to the monitoring 
activities, the timing (time and duration) and frequency of monitoring, the resources (financial, 
device, staff, etc.) needed, the format of the data presentation, the responsible  organisation in 
charge of conducting those monitoring activities, and the place where the outcome is stored. 
Fourth, the SEA team should determine the mechanism to allow remedial action to be taken 
as quick as possible when the condition is required, and set the criteria or threshold that can 
properly trigger those remedial actions. The mechanism should clearly designate the person 
and/or organisations in charge of carrying out those remedial actions, the devices (the type, 
the accuracy, etc.) and the staffs (the number, the requirement of qualification, etc.) required 
and any other resources required to make remedial actions successfully triggered and 
implemented. 
TAG 2.11 further concludes SEA monitoring should: 
 Fit a pre-defined purpose 
 Be customised for use at policy, plan or programme level 
 Be focused on the delivering information necessary to decision-making 
 Be oriented towards problem-solving 
 Address the significant key issues 
 Relate to project EIA where appropriate, perhaps through tiering mechanisms 
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 Be transparent 
 Be practical, easy to implement and cost effective 
 Be a learning process 
In addition to the above principles, the author suggests the SEA team should build a 
mechanism to allow the public, especially those local residents to report what they have 
observed on changes of the environment; also on the same time, in this monitoring plan the 
designated monitoring team(s) should be encouraged to actively make contacts and interview 
local residents to obtain first hand information on those changes on the environment 
happened after the implementation of the programme. Involving the public, in particular local 
residents really helps the monitoring teams to obtain those environmental effects that can not 
be or not easily to be quantitatively presented by a simple indicator or a complex combination 
of indicators, which makes the overall monitoring practice more comprehensive. Before 
making final decision on the monitoring plan, the SEA team should properly check those 
existing monitoring plans and practices to avoid unnecessary overlaps. 
In conclusion, TAG 2.11 summarises those questions that SEA monitoring can be used to 
answer: 
 Were the assessment’s predictions of environmental effects accurate? 
 Is the programme contributing to the achievement of desired environmental objectives 
and targets? 
 Are mitigation measures performing as well as expected? 
 Are there any adverse environmental effects? Are these within acceptable limits, or is 
remedial action desirable? 
 Are the environmental impact predictions of the assessment accurate? 
Although in this framework monitoring measures only developed after the programme has 
been identified due to saving time and resources, but the SEA team should keep its eyes open 
on those environmental effects that may need apply monitoring measures and proactively 
consider possible potential monitoring measures for them during the entire course of SEA 
application rather than considering all monitoring issues at this end stage. 
In addition to developing monitoring issues, the SEA team should make guidance and solid 
instructions to project level EIAs under the programme to make the assessment hierarchy 
complete and reduce the workload of EIAs and uncertainties. The tasks include identifying the 
numbers of how many project EIAs under the programme (Figure 3-5, page 16), and the 
geographical area each project EIA covers. In addition to these two fundamental issues, the 
Team should further make suggestions on the time-frame, the budget of each EIA, and make 
instructions on those significantly adverse environmental effects that each individual EIA must 
pay attention to, and any possible technical and/or procedure suggestions that would help 
facilitate EIA applications. Some principle must be followed when conduct this task. First, the 
geographical area that each EIA covers should be comprehensive from the perspective of 
environmental protection and nature condition of the ecosystem; second, the size of each 
EIA’s the geographical area should be reasonable and feasible for EIA application; third, the 
areas should not be overlapped. 
The outcomes of the tasks including their details, and the data, information and considerations 
behind the decision-makings should be documented in the SEA Report. 
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Task G Compile the final edition of SEA Report 
The final version of SEA Report is to present the overall outcomes of the entire SEA 
application, in addition to those contents already recorded in the draft SEA Report, the final 
Report documents the final decision of the strategic action, the adopted alternatives, the 
adopted mitigation measures, the adopted monitoring plan, other fundamental issues of and 
guidance for project level EIAs, and presents how those environmental considerations and 
opinions from the public, the consultation participants and other parties have been taken into 
account and how they have influenced the final decision on the strategic action. 
The contents of the final edition of the SEA Report 
1. The major objectives, the contents and other details of the programme, its stage in the decision-making 
process, the geographical areas it covers, and its links with other relevant plans and programmes. 
2. The environmental objectives established at international, national and other levels which are relevant to 
the programme, and the ways in which these objectives and other environmental considerations have 
been taken into account during the SEA process, and any other matters which are more appropriate to be 
assessed at different levels in order to avoid difficulties in the assessment. 
3. The characteristics of the environment of the geographical area studied by the SEA;  the list of the 
identified SEA assessment issues, the corresponding indicators, objectives and possible targets, and the 
relevant aspects of the current state of the environment and the likely evolution thereof without 
implementation of the plan or programme,. 
4. The environmental problems which are relevant to the proposed programme including, in particular, those 
relating to any areas of a particularly environmental importance within the SEA study area; 
5. The likely significant effects (including secondary, cumulative, synergistic, short-, medium- and long-term, 
permanent and temporary, positive and negative effects) on the environment, including on issues such as 
biodiversity, population, human health, fauna, flora, soil, water, air, climatic factors, material assets, 
cultural heritage including architectural and archaeological heritage, landscape and the interrelationship 
between the above factors. 
6. The mitigation measures/alternatives developed to prevent, reduce and even as fully as possible offset any 
significant adverse effects and/or improve positive effects on the environment, which may result from the 
implementation of the proposed programme. 
7. An outline of the reasons for selecting/declining the alternatives and mitigation measures dealt with, and 
the descriptions of how the assessment was undertaken including any difficulties (such as technical 
deficiencies or a lack of know-how) encountered during the course of the SEA application. 
8. The measures developed for monitoring environmental effects after the implementation of the 
programme, and the designated remedial activities. 
9. The contributions made by other parities with interests to the programme and the SEA application, the 
descriptions on how they have been taken into account when the final decision is made, and the 
explanations on whether the SEA has adopted those contributions. 
10. The guidance for project EIAs under the programme and geographical areas they cover, technique and 
procedure suggestions, especially instructions on assessment for significantly adverse environmental effects, 
and any suggestions that help facilitate EIA applications. 
11. The conclusions of the environmental and sustainability performance of the programme. 
12. The Non-Technical Summary of the previous information. 
Table 5  Contents of an SEA Report 
The SEA team should treat the Non-Technical Report (NTR) as a formal and individual 
document whose audiences are the general public rather than treating it as a simplified SEA 
Report. Through clearly understanding the potential audiences of the NTR are the general 
public who do not have professional environmental knowledge, the SEA team should make 
the presentation visual and easily understandable by deliberately using jargon free and plain 
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language, and widely using figures. Also the NTR should document the summarised 
contributions made by the public and other parties and how they have influenced the planning 
of the programme, the final decision-making and the SEA itself. To successfully make every 
SEA case as an education platform for relating environmental issues, the NTR may 
appropriately include environmental knowledge not addressed in the SEA Report but relevant 
to the case from the perspective of making the public educated. 
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5. Public participation in SEA 
Involving the public into strategic level decision making is still in doubt on whether or not it 
genuinely benefit the SEA, the planning and decision. Therivel (2004) clearly clarifies her 
suspicion about the real benefits to allow the public to participate into SEAs. But meanwhile 
the SEA Directive, the SEA Protocol, the Canadian CEAA, the Chinese EIA Law and EA 
legislations from other countries all stipulate the public and other relevant parties must be 
allowed to participate into SEA, planning & decision-making of a proposed strategic action, 
which reflects a fact that there is a consensus on the benefits to SEA, preparation and 
adoption of a strategic action by allowing the public and other parties to participate into the 
processes. Because public participation mainly relates to political issues and some issues 
which are very vague and have different meanings in different countries and areas, for 
instance local knowledge and the human right, therefore in this section, the author only 
discusses those basic concepts and fundamental requirements of public participation in SEA 
for provincial expressway programme. 
5.1 The benefits of public participation 
To allow the public to participate in decision-making is the requirement of protecting the 
environmental rights and basic human rights of the public. Also, public participation can 
effectively import local skills, knowledge and resources into SEA and decision-making; lead to 
more socially and politically acceptable decisions; improve credibility of decisions, reduce the 
possibility of late disputes, make the proposed strategic action more smoothly to be 
implemented. It can proactively resolve conflicts between stakeholder groups; improve 
credibility of the government and democracy by ensuring that the views and contributions from 
the public are taken into account in planning and decision making. Public participation in the 
SEA process can help to ensure that the strategic action meets people’s aspirations for the 
future and does not just respond to today’s problem (Therivel, 2004). Public participation is the 
most time and resource saving education platform to educate the public about the relating 
environmental matters. In short, allowing the public to participate into SEA and strategic action 
planning and decision-making is one of key principles of achieving environmental friendly and 
sustainable development.  
5.2 The fundamental theories of public participation 
Allowing the public to participate into SEA and decision-making on the one hand the 
environmental right, which is a part of human right, of the public is protected; on the other 
hand, local skill and knowledge has a platform to be transferred to the SEA team and 
decision-maker which is very important to the quality of SEA assessment. 
The preamble of the Aarhus Convention connects the concept that adequate protection of the 
environment is essential to the enjoyment of basic human rights. To actively and effectively 
protect environmental rights then ultimately to protect human rights, citizens must have access 
to environmental information, to be entitled to participate in decision-making and have access 
to justice in environmental matters (UN, 2000). Therefore, from the point of view of protecting 
basic human rights, the public must be allowed to access relevant information and participate 
in decision-making through SEA. Also, the preamble of the Aarhus Convention recognises that 
sustainable and environmentally sound development only depends on governmental decision 
making which takes both environmental considerations and comments and opinions from the 
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public (UN, 2000). In other words, the Aarhus Convention believes without allowing the public 
to participate in decision-making, the sustainability and environmental soundness of 
development can not be guaranteed. 
Baines et al (2003, page 26) identify local knowledge is “information and understanding about 
the state of the biophysical and social environments that have been acquired by the people of a 
community which host (or will host) a particular project or programme.” Baines et al  (2003) 
further point out local knowledge including: traditional knowledge, traditional environmental 
knowledge, people’s knowledge and rural people’s knowledge, and “this knowledge of any 
community has evolved over a period of time from the interaction of the people’s cultural 
values and social organisation with the physical environment in which they dwell.”  
Figure 5-1 clearly illustrates the source and channel that local knowledge comes from. This 
figure includes the environment as one of EA (EIA and SEA) participants that ordinary EA 
participant model (e.g. Therivel et al, 1992 and Glasson et al, 1999) does not include. 
Generally, the environment keeps envolving to respond those effects it sustains and show its 
current status to all rest EA participants (the Public Authorities, the developer/planner and 
consultant and the Public). But only those local public who have the direct interests (living and 
producing) with the environment they live upon have the convenient conditions and intention 
to observe the changes of the local environment and try to understand them (Zhou, 2006). In 
other words, those local public have been “monitoring” the local environment for years.  
 
(Source: Zhou, 2006) 
Figure 5‐1  Participants of environmental assessments 
Long-time “monitoring” and its outcome “local knowledge” make the public a big information 
source on the local environment. Involving the public, especially local residents actually builds 
a platform and channel to allow local knowledge to be easily transferred to the SEA team and 
decision-maker. With the help of local knowledge on the environment from the public, the SEA 
team is able to easily focus on environmental issues which have local interests and 
understand the baseline environment more precisely; therefore the accuracy of impact 
prediction and evaluation would be improved. In short, involving the public makes the SEA 
more context-specific. 
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5.3 The Public and their contributions 
The SEA Directive and the SEA Protocol define “‘the public’ means one or more natural or 
legal persons and, in accordance with national legislation or practice, their associations, 
organisation or groups.” Furthermore, the SEA Directive widely expands the definition of the 
public to the public concerned by stating “Member States shall identify the public …, 
including the public affected or likely to be affected by, or having an interest in, the decision-
making subject to this Directive, including non-governmental organisations (NGOs), such as 
promoting environmental protection and other organisations concerned.” (Art. 6 (4)) In other 
words, the public for European SEA practice is everybody who wants to participate in SEAs 
(DGET, 2005). The public is not defined in the Chinese SEA system, the Chinese EIA Law 
and Huanfa 2006 № 28 do not legally define the public. In this SEA application framework the 
public for provincial expressway programme SEAs are the public,  including  the public affected  or 
likely to be affected by, or having interest in the decision‐making of the programme, including NGOs. In 
this definition, the public means one or more natural or  legal persons and,  in accordance with national 
legislation or practice,  their associates, organisations and groups. Under this definition of the public, 
the public that is allowed to participate into SEA for provincial expressway programme is 
significantly expanded, this expansion has positive influence on the SEA as Sheate et al (2001, 
page 3) argue “widespread involvement of stakeholders, policy makers and the wider public is 
crucial for successful SEA.” 
The major contribution brought to the SEA by the public is mainly local knowledge, with this 
contribution, Therivel (2004, page 72) concludes that “the public can contribute to setting the 
SEA objectives; help to ensure that baseline data is comprehensive and that the full range of 
environmental/sustainability problems are understood; identify innovative, sustainable, and/or 
politically acceptable alternatives; choose between alternatives; identify mitigation measures; 
and ensure that strategic action is implemented effectively.” 
5.4 The timing of public participation 
Both the SEA Directive (Art. 6 (2)) and the SEA Protocol (Art. 8 (1)) emphasise the public 
should be given an early opportunity to participate in SEAs. Bina (2001) regards “information 
sharing, consultation and participation are all essential parts of the SEA process and have the 
greatest positive impact if initiated at the earliest stages.” Actually, the SEA Protocol suggests 
the public should be allowed to have a say as early as at the Screening stage (Art. 5 (3) & (4)) 
(decision-making on whether the proposed strategic action needs a formal SEA). Art. 11 of the 
Chinese EIA Law stipulates: before the draft plan submitted to examination and approval, [the 
planner/developer should] hold hearing, forum with relevant organisations and the public to 
seek their comments and opinions on the draft plan from experts. To SEA for provincial 
expressway programme, the public should be given opportunities to participate into SEA at the 
stage when Task B ‘Identify the baseline environment and the contents of the SEA’ is 
undertaken. Two reasons behind this arrangement, first before Task B, the strategic action 
and the SEA do not have not solid contents to allow the public to make any suggestions; 
second, under the current road transport development policy, provincial expressway network 
as a part of the national network must be constructed even in the condition that the public is 
against. Hence, involving the public before Task B does not provide genuine chances for the 
public to make contributions to the proposed strategic action and then make influences. 
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5.5 Methods for public participation 
Those generally used public participation methods include: 
 Printed material (brochures, displays and exhibits, direct mailing) 
o Utilisation of all helpful means of dissemination, including public media and 
internet 
o Easy and cheap availability of the documents, for example by internet download 
o Public information sessions (open houses, site visits, field offices) 
 Listening to the opinions of the public: 
o surveys (interviews with key people, polls and questionnaires); 
o large meetings (public meetings, public hearings, conferences). 
 Direct participation of the public (or agencies): 
o small meetings (public seminars, focus groups); 
o advisory groups (e.g. task forces); 
o problem solving techniques (e.g. brainstorming, simulation games); 
o consensus building techniques (e.g. Delphi process, arbitration). (DGET, 2005 
page 69-70) 
The SEA team should choose the most appropriate means accordingly to distribute materials 
to and collect feedbacks from the public within and outside the study area. To the public living 
within the study area, due to the general condition of those areas in which expressway 
infrastructures locate, for instance rural area, remote, hilly, less density population, lack of 
modern communication approaches etc, hence, the SEA team should adopt more active 
means, for example face-to-face interviews, on site group meetings etc. One fundamental 
principle is to make the public make contributions with lower costs, even without any costs. In 
the future, a mechanism that proactively funds the public to ensure they have enough 
resources to participate into SEA and decision-making for strategic actions, like Canada is 
doing (c.f. CEAA, 2005), should be established (Zhou, 2006). Due to the characteristics of 
Internet and online forum as new information exchange technologies (e.g. cheap, no spatial 
and time limited, easy management), these high-tech means should be used to ensure that 
potential contributors living outside the study area are capable to make contributions. DGET 
(2005) and OECD (2006) recommend preparing an external communication plan or in another 
name a public engagement and disclosure plan at the outset of the SEA process. The plan 
should identify the stages of communications, objectives of various stages, potential 
communication strategies and methods for different stages, and the organisation or personnel 
in charge of communications. With this plan, public participation activities may become more 
manageable. 
5.6 The process of public participation 
To the question of how to run public participation during the process of SEA, the SEA 
Directive does not provides any details but only stating “effective opportunity within 
appropriate time frames to express their opinion on the draft plan or programme in the 
condition that all options are open, and the accompanying environmental report before the 
adoption of the plan or programme or its submission to legislative procedure.” (Art. 6 (2)) the 
SEA Protocol uses very similar words “effective and timely” opportunities for public 
participation (Art. 8 (1)). In this framework, timely is interpreted as the public and other parties 
with interests is allowed to participate into the SEA and planning at the stage of Task B, and 
should be given enough time to do researches before making contributions. No matter what 
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public participation measures are employed, the SEA team should leave enough time to the 
public getting the documents, analyse the documents and make comments and suggestions. 
Effectively is interpreted as the SEA team should build a real mechanism to ensure the public 
and other parties with interests have the capacity to make contributions, and these 
contributions must be genuinely taken into account during the course of planning and 
decision-making, and the feedbacks on those adopted and rejected contributions must be 
made available to the public. In the light of this interpretation, the SEA team should release 
relevant documents, or employ any appropriate means to help the public really understand the 
SEA Report and other documents released by the Team before the public making 
contributions. After the public have done the job, the SEA team must collect the comments 
and suggestions. Regardless the Team adopts or rejects the contributions, and the Team 
must provide an explanation to the contributor. If one comment is successfully adopted, the 
Team must provide the information how the planning and/or decision-making have been 
changed according to the comments. In short, effectiveness in public participation means the 
SEA team should ensure the pubic is able to make positive contribution and the contribution 
made will have genuine influence to SEA, planning and decision-making. 
Theoretically, public participation should be an on-going process in parallel with the SEA 
application. But at present, the author suggests public participation for provincial expressway 
programmes should adopt an arrangement that during the whole process of SEA and planning 
the public have three major opportunities to participate into the activities. Public participation 
starts at Task B, the activities of “Identify the baseline environment and the contents of the 
SEA” (Task B), “Assess environmental effects and improve the programme” (Task D) and 
“Develop a monitoring plan and instructions for EIAs” (Task F) (Figure 5-2) are three major 
tasks the public can make positive and effective contributions by bringing local knowledge. 
Although the pubic is not allowed to directly participate into decision-making, but after 
participating into the SEA, their opinions, comments and suggestions and the local knowledge 
are actually represented in the draft SEA Report which is one of the fundamental materials 
that the decision-making based on. Also, the SEA team should make feedbacks to those 
contributions made by the public whether the contribution has been adopted or not, the 
reasons and explanations behind the decision must be given in written to the contributor. All 
these information should be documented in the draft SEA Report. Hence, from this point of 
view, the public do have a say on the final decision.  
The SEA team could use participation approaches and methods discussed in Section 5.5 to 
organise a number of public participation activities when the three major tasks are being 
conducted. A limited number of public participation activities would more likely to be properly 
managed, less time and resources intensive, therefore bring positive outcomes than an on-
going process could do. Also, limited number of practice makes experience accumulation 
much easier, which is very important to China whose government does not have experiences 
on involving the public into formal planning and decision-making.  
After the decision has been made and the final version SEA Report has been finished (Task 
G), the Report and relevant documents should be widely available to the public. 
5.7 The outcomes 
The SEA Report should truthfully and clearly document how the public have been participated 
into the SEA and planning process (the public, their regions, races, educational background, 
how many chances have been  given in order to effective participation, the methods used, etc.) 
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and those comments and opinions they contributed. Also the SEA Report should document 
how the SEA team and the decision-maker have taken those contributions from the public into 
account during the course of preparation and how the final decision-making and the proposed 
programme have been adjusted and shaped by those public contributions. The SEA team and 
the decision-makers should justify those comments and opinions have not been adopted by 




In addition to emphasising the function of public participation as a mere information and local 
knowledge contribution platform, the SEA team should also emphasise the feedbacks made 
by it to the public and treat public participation as an education platform on environmental 
issues to gradually build the capacity of the public to make quality comments and opinions, in 
particular those pioneer SEA practices or pilot SEA practices (Zhou, 2006). The environmental 
protection and environmental assessment authorities should also actively release regulations, 
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create and innovate new approaches and methods that can help the public to participate into 
SEAs and being effectively educated. 
According to the case studies conducted by Bina (2001), lack of experience does not have 
negative influences on the feasibility of public participation in SEAs. Therefore authorities and 
developer should change the attitude that used to treat the public as “trouble maker” (Glasson 
et al, 1999), then actively encourage the public to participate into planning and decision-
making, and create platform to facilitate public participation. 
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A~F to summarise how well an SEA EIR fulfils criterion for all criteria 
 
A good 
B generally satisfactory (minor omission etc.) 
C just satisfactory (despite omissions etc.) 
D just unsatisfactory (because of omissions etc.) 
E not satisfactory (significant omission etc.) 
F poor 
1. Description of the procedure for the production of the plan or programme and the SEA 
Criterion Performance against criteria Comments 
1.1 Has the purpose/aim of the SEA been described, with a 




1.2 Have the general process for the development of the 
plan, the SEA and their interaction been described? <  
 
1.3 Have the contents, the anticipated time scales of the 
development of the plan been described?  
 
1.4 Have environmental protection objectives within relevant 
local (community), regional and national policies, plans 
or programmes been described and their synergies, 
inconsistencies and constraints addressed? 
 
 
1.5 Has the land area taken up by the development of plan 
been estimated?   
 
1.6 Have the descriptions been illustrated with the use of 
maps and/or diagrams?  
 
Overall mark:   
2. Description of the existing environment 
Criterion Performance against criteria Comments 
2.1 Have those areas possibly been affected by the 
development of plan been described?  
 
2.2 Has the existing state of the environment of the likely 
affected areas been clearly described, with baseline 
levels provided (quantitatively where appropriate), 
especially for potential sensitive areas? 
 
 
2.3 Has the future state of the environment without the plan 
been described?  
 
2.4 Are the main environmental concerns, with their 
locations, clearly stated and is it clear whether could 
they be affected by the plan? 
 
 
2.5 Has the wider area, beyond the physical boundaries of 
the plan area, been considered where it is likely to be 
affected by the plan? < 
 
 
2.6 Where surveys have been undertaken have the 
methodologies and indicators used for the baseline 
information been described and justified? 
 
 
2.7 Have the limitations with the data collected or difficulties 
encountered been described?  
 
2.8 Has the environmental baseline study, including the 
trend of future development without the plan, been 
discussed with the other parties and the public? 
 
 
2.9 Does the EIR identify other parties and public that have 
participated into this process?  
 
2.10 Does the EIR clearly document those comments 
and suggestions made by other parities and the public 




2.11 Have the descriptions been illustrated with the 
use of maps and/or diagrams?  
 
Overall mark: 
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3. Scoping, objectives and assessment indicators of the SEA 
Criterion Performance against criteria Comments 
3.1 Have the process and the methods used to choose 
those environmental issues that the SEA addresses 
been described in the EIR? For SEA’s the 
environmental issues potentially include: biodiversity, 
population, human health, fauna, flora, soil, water, climatic factors, material 
assets, cultural heritage including architectural and archaeological 
heritage, landscape and the interrelationship between the above factors.
 
 
3.2 Has the approach to the SEA been ‘objectives-led’ and 
have the objectives been described and defined, 
quantitatively where appropriate? 
 
 
3.3 Has the methodology for the development of SEA 
objectives been described?  
 
3.4 Has the EIR identified and described any conflicts that 
exist between the objectives of the SEA, the plan and 
other policies and plans? Has the resolution of these 
conflicts been considered? 
 
 
3.5 Has priority been provided to any objectives and if so 
have they been fully justified?  
 
3.6 Is the relationship between the objectives and the 
indicators (and any targets) clearly described?  
 
3.7 Have the scoping issues and the objectives of the SEA 
been discussed with the other parties and the public?  
 
3.8 Does the EIR identify other parties and public that have 
participated into this process?  
 
3.9 Does the EIR clearly document those comments and 
suggestions made by other parities and the public as 
well as the responses to them from the developer and 
the SEA team? 
 
 
Overall mark:   
4. Prediction and assessment of Environmental Impacts 
Criterion Performance against criteria Comments 
4.1 Where any environmental issues are to be significantly 
affected, are they clearly described?  
 
4.2 Are the methodologies for predicting and assessing 
environmental impacts described?  
 
4.3 Is the full range of positive and negative impacts addressed?   
4.4 Where there are uncertainties in assessing the impacts 
and assumptions have been made, have they been 
justified and the worst case scenario used? 
 
 
4.5 Have the magnitude of impacts been described clearly for 
the potential environmental effects of the plan, with either 
quantifiable data or qualitative data, as appropriate?
 
 
4.6 Where impacts are likely to be significant, does the 




4.7 Do the prediction and the assessment include and clearly 
outline the effects that are short, medium and long-term, 
permanent and temporary, positive and negative? 
 
 
4.8 Do the prediction and the assessment address 
secondary, synergistic and cumulative impacts and 
states the potential impacts clearly?
 
 
4.9 Where impacts have not been assessed due to non-
significance, have the reasons been clearly stated?  
 
4.10 Are mitigation measures clearly described and 
committed to that will prevent, reduce or remedy any 
significant adverse effects on the environment/society 




4.11 Have other parties and the public been allowed to 
participate into the process of impacts prediction and 
assessment and make comments and suggestions?
 
 
4.12 Does the EIR identify other parties and public that 
have participated into this process?  
 
4.13 Does the EIR clearly document those comments 
and suggestions made by other parities and the public 
as well as the responses to them from the developer 
and the SEA team?
 
 
Overall mark:   
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5. Alternatives comparison and selection 
Criterion Performance against criteria Comments 
5.1 Are the potential alternatives within the plan described 
and considered against the environmental objectives?  
 
5.2 Have the methodology been described for identifying 




5.3 If any alternatives have been eliminated have the 
reasons been provided?  
 
5.4 Has alternatives considered either the do minimum or 
business as usual scenario’s?  
 
5.5 Has the potential performance and significant impacts of 
each alternative been clearly described with a defined 
level of impact? 
 
 
5.6 Have other parties and the public been allowed to 




5.7 Does the EIR identify other parties and public that have 
participated into this process?  
 
5.8 Does the EIR clearly document those comments and 
suggestions made by other parities and the public as 
well as the responses to them from the developer and 




6. Mitigation and monitoring measures, follow-up assessment 
Criterion Performance against criteria Comments 
6.1 Does the EIR describe the mitigation measures 
considered for all significant negative impacts?   
6.2 Does these mitigation measures considered suit the 
plan and its characteristics?   
6.3 Does the EIR describe the reasons of choosing the 
mitigation measures considered, and other options 
available? 
  
6.4 Where there are gaps in the baseline information, 
uncertainties or a foreseen requirement to test the 
accuracy of the predictions, has monitoring been 
suggested to improve the future baseline work and 




6.5 Are the indicators for monitoring clearly defined and are 
they based upon the original baseline information, 
indicators and the objectives of the plan and the SEA? 
 
 
6.6 Are any environmental targets provided and if so, are 
they clearly defined?  
 
6.7 Where monitoring may reveal adverse effects, does the 
report identify a commitment to undertaking contingency 




6.8 Are plans for the delivery of follow-up assessments 
described, e.g. timing or the responsibility of plans?  
 
6.9 Have other parties and the public been consulted for 
those environmental issues that need to apply mitigation 
and monitoring measures? 
 
 
6.10 Does the EIR identify other parties and public that 
have participated into this process?  
 
6.11 Does the EIR clearly document those comments 
and suggestions made by other parities and the public 
as well as the responses to them from the developer 
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7. Decision-making and implementation of the plan 
Criterion Performance against criteria Comments 
7.1 Are the environmental considerations that have been 
taken into account and rationale for any changes to the 
plan clearly described? < 
  
7.2 Are the links to other potential follow-up procedures 
been specified, e.g. project EIA, design guidance etc.?   
 
Overall mark:   
8. Public participation 
Criterion Performance against criteria Comments 
8.1 Does the EIR describe how and when the public and 
other relevant parties participated into the process of the 
SEA for the development of the plan? Has there been a 
genuine attempt to contact these parties and the public? 
 
 
8.2 Does the EIR summarise the comments and 
suggestions made by the public and relevant parities for 
screening, scoping, impact prediction, impact 
identification, impact assessment, alternative 
comparison and selection, mitigation measures 
designation, identifying follow-up monitoring plan and 




8.3 Does the EIR clearly demonstrate that how the EIA 
team and the developer have responded to the 




Overall mark:   
9. Non-Technical Summary and presentation 
Criterion Performance against criteria Comments 
9.1 Does the Non-technical Summary provide an overall 
clear summary of the EIR and has it been produced as 
a stand alone document to facilitate in the wider 
readership of the document? 
  
9.2 Is the EIR systematic, transparent, consistent, concise 
and to be easily understood by the general public 
through using maps and/or diagrams? 
 
 
9.3 Have the results been made explicit?   
9.4 Where the EIR has used existing data or other 
publications have they been adequately referenced?  
 
9.5 Does the EIR keep the use of technical terms to a 
minimum and provide a glossary?  
Overall mark:   
Collation 
Description of the procedure for the production of the plan or programme and 
the SEA  
 
Description of the existing environment   
Scoping, the objectives and assessment  indicators of the SEA   
Prediction and assessment of Environmental Impacts   
Alternatives comparison and selection   
mitigation and monitoring measures, and follow-up assessment   
Decision-making and implementation of the plan   
Public participation   
Non-Technical Summary and presentation   
 
Overall mark (A-F)  
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What are cumulative impacts? 
In fact, there is no consensus about what cumulative impacts are (Cooper and Sheate, 
2004). Indirect (or second) impacts are impacts that are not a direct result of the 
strategic actions, but occur away from the original impact and/or as a result of a 
complex pathway (Therivel, 2004). In practice, many environmental problems result 
from the accumulation of multiple small and often indirect effects, rather than a few 
large and obvious ones (ODPM, 2005). 
Cumulative impacts are impacts that result from incremental changes induced by the 
strategic action together with other past, present or foreseeable actions (Hyder, 1999), 
three sub-categories are:  
 Impacts addition (not interaction): the simple sum of all the direct impacts, then 
make consequence (beneficial or adverse) of impacts more significant; 
 Impacts neutralising: cumulative impacts are not all bad news, sometimes they 
counteract each other then reduce the overall impacts; 
 Impact interaction (not simple addition): in this case,  
 one possible situation may be impacts interacting with each other and 
consequently new impacts produced, which makes the impacts assessment 
more complicated and harder to deal with due to the existing knowledge 
gap;  
 another situation may be impacts interacting each other, no new impacts 
emerging, but the result is that the consequence of impacts involved in the 
interaction becomes more significant. 
Synergistic effects interact to produce a total effect greater than the sum of the 
individual effects. Synergistic effects often happen as habitats, resources or human 
communities get close to capacity (ODPM, 2005). Figure B-1 vividly illustrates the 
above explanations. 
Choosing prediction and evaluation techniques 
It may be appropriate to start with cheap, rapid SEA techniques to identify key issues 
and then, as more information is gleaned, to use more comprehensive tools to focus 
on those issues that are most significant (Therivel, 2004 page 163).  
The fundamental principle of selecting prediction and assessment tools are: the 
chosen prediction and assessment tools should: 
 foster good governance and have educational and psychological approaches; 
 keep the SEA process pace with the decision-making process; 
 be less technical and less accurate. 
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Source: Hyder (1999) 
Figure B‐ 1  Indirect and cumulative impacts, and impact interactions 
The following issues should also be carefully considered when selecting impact 
prediction and assessment tools: 
 the nature of the final decision: the scale (international, national, regional and 
local) and hierarchy (policy, plan or programme) of the strategic action; 
 the context of SEA application; 
 the availability of time, finance and other resources (e.g. staff, equipments); 
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 the requirements of inputted data; 
 tradition and mindset; 
 stage of the assessment (e.g. scoping, baseline information collection, analysis, 
reporting); 
 types of issues involved and cumulative effects being examined; 
 key receptors being examined; 
 the audience of the SEA; 
 quality and extent of baseline environment data; 
 level of expertise available 
In practices, indirect and cumulative impacts, and impact interactions can be predicted 
by GIS, network analysis, mathematical models, scenario assessment and the usual 
expert judgment; qualitative approaches are often more applicable for policy-level and 
large scale strategic actions, whilst quantitative techniques may be more relevant at 
the programme level and small scale. But Therivel (2004) found that expert judgment 
is the most welcomed assessment technique to SEA application. 
How to predict, identify and assess cumulative impacts 
Generally speaking, cumulative impacts should be assessed by the same criteria and 
standard which assess ordinary impacts (please see Task D, page 38 fore more 
details).  
ODPM (2005) provides the principles of how cumulative effects should be conducted in 
very details: 
 To be considered throughout, and as part of the SEA and plan and programme 
preparation, not as a separate process. 
 To focus on identifying the total effect of both direct and indirect effects on 
receptors. Receptors may include natural resources (e.g. air, water, soil, 
landscape), sections of the population (e.g. people living in particular areas or 
vulnerable members of the community) or ecosystems and species (e.g. 
heathland). 
 To be considered in relation to the nature and extent of the receptors, such as 
ecosystems and communities, rather than administrative boundaries. 
 To be considered in relation to effects of proposals within a plan or programme 
and those which may result from interaction with the effects of other plans and 
programmes. 
 To take account of how close the plan or programme, in association with other 
plans and programmes or other factors, will bring the receptors to their 
capacity/threshold to remain productive or sustainable. 
 To be aware of the level of uncertainty, which can be considerable. If it is not 
feasible to eliminate this, the uncertainty needs to be documented. The Directive 
only requires that SEA is based on information that can reasonably be required 
taking into account current knowledge and methods of assessment. 
Quantitative data Vs. Qualitative data 
Quantitative data is solid, clearly, robust and allows the SEA team and competent 
authority to make detailed quantitative predictions, and this can be particularly useful 
where a strategic action’s effects are uncertain, close to a threshold, or cumulative. But 
to SEA application, because of its scale (spatial and time), quantitative data may be 
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not easily to obtain. Therefore, qualitative data can be equally valid, appropriate and 
sometimes more pragmatic for SEAs (ODPM, 2005; Therivel, 2004). Therivel (2004) 
further claims directional predictions are much more likely to be used in SEAs. The 
SEA Report must document any difficulties happening during the course of data 
prediction and collection, and document “the reasons for the SEA team to pursue a 
quantitative or qualitative approach to prediction of effects for each predicted impact.” 
(ODPM, 2005 page 32) But, the SEA team should provide detailed and quantitative 
predictions where possible but avoid using spurious measurements, not grounded in 
evidence (ODPM, 2005 page 75). 
Uncertainty 
Because the nature of objects SEAs applying to, uncertainties are unavoidable. But 
“the aim of SEA is to reduce uncertainty where it makes sense to, …” (Therivel, 2004 
page 146) 
Uncertainty can involve both incorrectness (getting to a wrong answer) and lack of 
precision (a vague answer) (TAG 2). 
The following reasons cause uncertainties in SEA applications: 
I. The characteristics and uncertainties of the proposed strategic action (PPPs) 
itself; 
II. The knowledge gap in all assessment issues (social, economic and 
environmental); 
III. Most of assessment issues (especially social and environmental impacts) are 
impossible to be quantified. 
Uncertainties are one of the major reasons to cause the failure of SEA, especially 
when accumulation of uncertainties happens. Accumulation of uncertainties is like 
stacking bricks, but uncertainties (incorrect and imprecise prediction and assessment) 
make the second, and the rest bricks stacked towards a wrong direction, then the 
whole construction (the prediction and assessment) shift away from its ideal target and 
the result is full of mistakes and unacceptable (Figure B-2). Hence, uncertainties and 
their accumulation will lead to incorrect impact prediction and assessment and then 
directly to wrong decisions, a potential outcome is the proposed strategic action may 
have significant adverse impacts on the environment, society and economy, and 
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SEA application is actual a combat between the SEA team and uncertainties, two 
much uncertainties make the whole assessment fail. But due to the nature of SEA 
application and strategic actions, the SEA team should focus on reducing uncertainties 
rather than trying to eliminate them. 
To reduce uncertainties, the first step is to completely and correctly understand the 
proposed strategic action and the impacts caused by it as far as possible; second, to 
actively narrow the knowledge gap (e.g. actively implementing monitoring plan; make 
more investments for environmental studies); then finally to make those impacts could 
not be described by quantitative indicators be described by other more appropriate 
means. The following suggestions can help to reduce uncertainties and make SEA 
more precise: 
1. Capacity building, including implementing monitoring measures and educating 
the public about environmental protection and sustainable development 
knowledge; 
2. Employ an external and independent auditing body to evaluate the SEA;  
3. Precautionary principles, SEA should be involved in the planning process at a 
very early stage;  
4. An interdisciplinary SEA team, and participants from a variety of sectors 
including the public and NGOs; 
5. Actively use high-tech devices and latest scientific results to help SEA 
application,;  
6. Cumulative impacts should be properly assessed; 
7. Always avoid using exactly quantitative means to describe issues involved with 
uncertainties, for instance using ranges or trends to describe data/predictions 
(e.g. 10-20, will be better), rather than an exact number (e.g. 15). 
If any uncertainties could not be reduced according to current knowledge and technologies, 
the SEA team should frankly, completely and clearly document them in the SEA Report for 
future monitoring procedure and/or relevant studies. 
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